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Diesels whose valves and valve 

mm seats have been ground with the 

HALL Diesel type ECCENTRIC Valve 

Seat Grinder and Model 80A Wet 

' Type Valve Refacer pictured here, 

possess such smooth, quiet. super-speed and fluid power that 

often only extra blasts of the whistle can give ample warning 
of their approach. 


Why HALL Valve Servicing Equipment provides finer 
precision and finish and insures higher standards of perform- 
ance with lower operating and maintenance costs, is an inter- 
esting story. It will prove doubly interesting when Victory is 
won and HALL Equipment is again readily available to help 
you meet post-war demands on your Diesels. Write us today! 


THE HALL MANUFACTURING CO., ToLepo, On10 


pee CE. %.. 


6} 























PAPER CONSERVATION 


In times of national emergency it is vital that the 
public be fully and adequately informed as to 
the peculiar conditions that exist and as to just 
how it can co-operate to the best of its ability. 
This means that adequate provision should be 
made for the continued successful functioning of 
newspapers and other periodicals. That the govern- 
ment authorities recognize the importance of these 
publications is indicated by the extent that it re- 
quests space in the text and advertising sections 
for the presentation of its various drives and other 


activities. 


The so-called business and scientific press is natu- 
rally of unusual value in the present-day World 
War, in which production and transportation play 
such important roles. The supply of paper pulp is 
limited and the government itself is using larger 


and larger quantities of it. Not only is its “paper 


work" speeded up because of the war and in- 


creased civilian activities, but great quantities of - 


paper are also required for packaging shipments 
to the fighting fronts. 


THE EDITOR'S DESK 








The press today is operating under a 10 per cent 
paper cut. We have tried hard to make this saving 
without detracting from the readability of the 
paper and also without seriously affecting the 
appearance of the magazine. We face still other 
cuts in the future, unless distinct. economies are 


made in the use of paper stock by all agencies. 


You, our readers, can be helpful by watching 
closely your own operations. What can you do 
in your business to prevent the waste or needless 
use of paper? Can you use both sides of a sheet, 
instead of one side only? Can you reduce the 
size of your forms and reports? We feel sure 
that if you realize the seriousness of the situation 
you will find many ways of helping out in the 


emergency. 


One of the fine things about our people is the 
fact that we can co-operate to such excellent 
advantage once we realize the importance of so 


doing. 


Thank you! 
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Part I 


Fundamental Conceptions 


The steam locomotive is fundamentally a machine for 
transforming heat energy into mechanical work. In this 
transformation of the latent heat of fuel into drawbar 
pull, steam is used as the medium of transmission, and 
three fundamental forces must be held in equilibrium. 
They are boiler power, cylinder power, and tractive 
power. 


BoILeER POWER 


This is the controlling factor, and is limited by the 
tate at which steam may be generated in a given time by 
a boiler of permissible size and weight. Formerly, the 
high speed performance of locomotives was determined 
by the ability of the boiler to supply steam. However, 
during the past twelve or fifteen years the boiler has 
been intensively ‘developed to the extent that an enor- 
mous increase in the volume of steam which can be de- 
livered to the cylinders for a given weight on driving 
wheels has been provided. This larger steaming capac- 
ity has been made possible by the use of four-wheeled 
engine and trailer trucks, combined with increased super- 
heat and feed water heating. Alloy steel boiler plate has 
also played-a part in making it possible to build larger 
capacity boilers, without increasing the weight on drivers. 

The locomotive boiler as a heat absorbing mechanism 
functions very nearly uniformly on an average about 75 
per cent and as high as 82 per cent efficiency. Obviously, 
any further advance in locomotive boiler efficiency must 
depend on improving the combustion rather than the 
heat absorption. Finally, in this connection it may be 
well to emphasize the fact that boiler efficiency depends 
only on the rate at which the steam is produced; it is 
definitely not affected by the speed and cut-off at which 
the cylinders are worked. 


CYLINDER POWER 


As the boiler is the important element in converting 
the potential energy of the fuel into that of the steam, so 
the cylinders serve as the means of converting this po- 
tential into dynamic energy. The size of the cylinders 
(diameter and stroke), together with the diameter of the 

ing wheels, represent the power of the locomotive 


Pal* aper presented before the Northwest Locomotive Association at St. 
hy - oo, on April 19, 1943. The article will be concluded in the 
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Railway rgchanical Engineer, 


By Walter Smith; 


Concise review of principles 
which brings into focus the rela- 
tionship of the numerous factors 
affecting steam consumption and 
cylinder performance in the re- 
ciprocating steam locomotive 


from the point of view of the engine. It is a well known 
fact that small cylinders are more efficient than large 
ones, but reduced cylinder diameter unless accompanied 
by higher boiler pressure means reduced initial acceler- 
ating capacity. Cylinder action is gauged by mean effec- 
tive pressure, and the average pressure which can be ex- 
erted against the pistons depends upon the quantity, 
pressure, and temperature of the steam admitted at the 
beginning of the stroke, up to the point of cut-off. 

In comparing the relative importance of the boiler and 
cylinders, the fact must not be overlooked that at best 
the efficiency of the engine is much lower than that of 
the boiler. It is well known the cylinders can only trans- 
form into useful work from 8 to 12 per cent of the en- 
ergy stored by the boiler. On the other hand, from the 
foregoing we know that the efficiency of the boiler rela- 
tive to the heat units supplied to it is around 75 per cent. 
Consequently, a valve and cylinder arrangement which 
can effect a saving of 1 per cent in efficiency in the use of 
the steam generated will (other factors being equal) re- 
sult in at least as much net economy as an increased effi- 
ciency of about 8 per cent in the boiler alone. 


TRACTIVE FORCE 


Tractive force is the force developed by the cylinders 
at the rim of the driving wheels, and hence the te 
between drivers and the rails is the controlling faétor. 
Consequently, tractive force is a function of the weight 
on drivers, and is limited by the maximum permissible 
axle load, which is usually about 70,000 pounds per axle. 
The absolute limit of tractive adhesion between a steel 
tired wheel and a steel rail is about one-third of the pres- 
sure, but not more than one-fourth of the weight on the 
drivers can be depended on for adhesion and wet rails 
will often reduce this to one-fifth or even less. Hence 
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the necessity for loading the drivers as much as possible. 
It is clear that a given traction may be secured with 
small changes in the details of the machinery and cylin- 
ders or a given adhesive weight may be utilized by pro- 
portioning the cylinders accordingly, assuming a fixed 
boiler pressure. From all this, it is readily apparent that 
the cylinder power is the most easily controlled factor. 
At this juncture, it may be well to clarify the relation- 
ship between tractive force, draw-bar pull, and horse- 
power. Draw-bar pull is the important factor, and it is 
derived from the tractive force by subtracting from it 
the engine and tender resistance. Without going into 
details, it may be stated here briefly that the tractive 
force and draw-bar pull decrease as the speed increases, 


while the indicated horsepower increases with the speed.. 


Power is the product of force times velocity. Hence if 
the power is constant and the velocity increases the force 
must decrease. To sum up: it is only at very slow speeds 
that a locomotive can utilize all of its tractive force, and 
when running at high speed the utmost horsepower that 
can be developed will only produce a draw-bar pull, 
which is but a small part of the possible tractive force. 


Factors Affecting Cylinder Performance 


From the foregoing it is apparent that the power which 
can be developed by the locomotive is determined by the 
rate at which the boiler produces steam, and by the rate 
at which the cylinders consume it. For example, sup- 
pose the boiler is capable of producing 80,000 Ib. of 
steam per hour, then if the cylinders use 20 Ib. per indi- 
cated horsepower per hour, the locomotive will be ca- 
pable of delivering 4,000 hp. continuously. Naturally, 
the more efficient boilers can be made to deliver more 
steam, and the more efficient cylinders will deliver a 
horsepower upon the consumption of less steam. So 
this increase in efficiency may at the normal limit of 
power be utilized in the development of more power. 


STEAM CONSUMPTION 


Likewise, boiler performance remaining unchanged, an 
improvement in steam utilization in the cylinders -with 
a definite maximum quantity of steam will give an in- 
crease in the maximum power. Besides, the cylinders 
which show the least drop in tractive force as speed in- 
creases will develop the most power from each cubic foot 
of steam, and will thus be most efficient. A great deal 
has been said and written by observers outside of the 
railroad field derogatory to the thermal efficiency of lo- 
comotive cylinders. This is the percentage of heat in 
the steam flowing through the cylinders that is converted 
into useful work. But the fact remains that records as 


‘low as 15 Ib. of steam per i. hp. hour have been achieved. 


This compares favorably with efficient non-condensing 
power plants. There are four ways of reducing the 
steam consumption and thereby increasing the thermal 
efficiency as well as the capacity of the locomotive: (1) 
By increasing the mean effective pressure by reducing 
wire drawing, lowering the back pressure and getting 
the best cycle of valve events possible. (2) By reducing 
the cut-off or increasing the expansion ratio. (3) By 
controlling compression to give maximum mean effective 
pressure for a given steam supply. (4) By increasing 


the specific volume of superheated steam by getting high- - 


est degree of superheat possible, and reducing the tem- 
perature drop as much as possible from header to cut- 
off point in cylinder. Reviewing the main facts, we see 
that the steam consumption is mainly a function of the 
percentage of cut-off at which the engine is operated. It 


is also a function of the pressure and the temperature of 


248 





the steam both at the steam chest and at the point of 


cut-off, which leads up to a discussion of the importance 
of high pressure and high superheat. 


HicH PRESSURE AND HIGH SUPERHEAT 


An increase in pressure always means a gain in econ- 
omy as far as the heat cycle of operations in the cylinder 
is concerned. When boiler pressure is increased, both 
the heat brought in is increased and the heat exhausted 
is decreased. Economy from high pressure lies in the 
fact that high power, or increased power, is produced 
without proportional increase of heat from the fire. In 
other words, by the addition of a comparatively small 
number of heat units per lb. of steam, pressure is great- 
ly increased. Viewed from another angle, the possibility 
for using steam expansively are much improved, and 
utilization of high-pressure steam is a matter of using 
steam expansively. 

The superior steam efficiency of high superheat is too 
well known to need elaboration. Suffice it to say that 
its principal advantage is derived from heat reserve and 
volumetric increase. It is well to remember in this con- 
nection that the degrees of superheat necessary to pre- 
vent cylinder condensation vary with the ratio of ex- 
pansion, and as a result at short cut-offs superheat in the 
exhaust steam is greatly reduced. There remains to 
point out that the measure of the efficiency of the utiliza- 
tion of the high-pressure high-temperature steam is the 
difference in the heat content of the steam at admission 
and the heat content at exhaust after expansion has taken 
place in the cylinder. 

Aside from all this, the highly vitalized steam from 
high boiler pressure and increased superheat gives effec- 
tive cylinder action by going into the cylinders with ex- 
plosive force. 

The advantages of an increased pressure range and a 
higher superheat are indeed outstanding in nearly every 
respect. But the following facts should be borne in 
mind: There is more friction to the rubbing surfaces of 
an engine operated with high-pressure steam; also, the 
density of steam is increased with the pressure, and 
hence resistance to passage through the ports is greater. 
This important matter will be discussed under the head- 
ing of pressure drop. 


CYLINDER DIAMETER AND STROKE 


Not the least important of the advantages derived from 
higher pressure and a greater temperature range is the 
possibility of utilizing smaller cylinders. Obviously, the 
use of decreased cylinder volumes in connection with 
highly vitalized steam simplifies the problem of getting 
high cylinder mean effective pressure at high speed. 
Smaller cylinders make it possible to improve greatly 
the ratios between port and piston areas, and thus very 
much higher initial pressure is insured against the piston 
up to the point of cut-off. Increased wire drawing tt 
sults from the use of large cylinders because piston arta 
increases with the-square of the diameter. Theoretic: 
ally, the longer the cylinder with respect to its diametet 
the more favorable its performance. Offsetting this at- 
vantage, however, is the fact that the piston speed 
higher with the longer stroke. a 

And finally there is the matter of machine efficiency: 
which is higher for small-cylinder engines than for thos 
of larger diameter. 


DIAMETER OF DRIVERS 


It has been a general rule in locomotive constructs 
that the diameter of the driving wheels in inches shou 
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be as great as the maximum speed in miles per hour. 
There are 336 revolutions per minute at diameter speed, 
and unless the stroke is excessive the piston speed is held 
within reasonable limits. 

There is no lack of evidence to show that increasing 
the diameter of the drivers greatly increases the possible 
range of action. And further as it tends to diminish 
frictional losses, it serves in sustaining the draw-bar pull 
as the speed is increased. More important still is the fact 
that cylinder action is made more efficient because wire- 
drawing and back-pressure losses are reduced. As a re- 
sult of these important advantages, high-wheel locomo- 
tives improve operating efficiency by economically in- 
creasing the power output in the high-speed ranges. 

In the interests of efficiency and economy, it seems 
that piston speed at the maximum operating speed should 
be limited to about 1,600 ft. per minute. This in spite 
of the fact that some of the most notable examples of re- 
cent power have demonstrated the ability to develop 
maximum capacity at piston speeds up to 1,800 ft. per 
minute. In this connection it should be noted that valve 
and cylinder lubrication becomes critical at the maximum 
piston speeds. 


Mean Effective Pressure Gauges Cylinder 
Performance 


Present-day operation demands maximum ton miles 
per train hour. Which in turn calls for sustained trac- 
tive force at relatively high speed—that is, high horse- 
power output. Formerly locomotives were rated by their 
maximum tractive force, but present operation necessi- 
tates rating locomotives at the power which they will de- 
liver at the maximum operating speed. As has been 
shown this means large boiler capacity and economy in 
the use of steam combined with a high mean effective 
pressure. Mean effective pressure is the yard-stick 
which measures the power developed in the cylinders. It 
depends on the admission pressure, exhaust pressure, 
cut-off, and the effectiveness of steam distribution. 


EFFECT OF SPEED AND CUT-OFF 


For a given cut-off, there is a falling off in mean ef- 
lective pressure as the speed increases for the reason that 
the initial and admission pressure decreases, and back 
pressure increases at the greater piston speed. Losses in 
initial and admission pressure with speed are due to the 
aforementioned wire drawing, and are proportional to the 
rate at which steam is used. It can probably be shown 
as a general rule that the cylinder tractive force for a 
given cut-off falls off in a straight line relation as the 
speed is increased. The loss in mean effective pressure 
due to speed is rather startling. With a given cut-off, 
each incremefit in speed reduces the mean effective pres- 
sure for the reason that the period of opening is reduced, 
lrom which it follows that there is less steam admitted 
per stroke. All this in spite of the fact that the extent 
% port opening does not change, unless there is a dis- 
lortion of the valve gear. When attempts are made to 
increase the power output by means of a longer cut-off 
the results are as follows: the back pressure goes up, 
and the initial pressure shows a tendency to taper off. 
Virtually, the same wire drawing as before takes place, 


and hence the rise in back pressure may neutralize the 
gain, 


STANDARDS OF COMPARISON 





To state the case briefly, the measuring-rod of effec- 
pe oi steam action is speed, power, and economy. 
"establishing the relative merits of different designs 


Tone Mechanical Engineer 


and arrangements of valves, valve gear, and cylinders, it 
is always useful to set up a standard of comparison. As 
already pointed out, there is no more accurate gauge of 
cylinder effectiveness than mean effective pressure. 
Moreover, the efficiency of steam distribution, with other 
things being equal, should be proportional to the saving 
in steam consumption. Consequently, the standard of 
comparison for determining the effectiveness of different 
valve and valve gear arrangements should be the mean 
effective -pressure developed, and the corresponding 
steam consumption for given speeds and cut-offs. Put- 
ting the emphasis on speed, it can be said that the best 
possible valve arrangement is the one that will give the 
highest mean effective pressure at the highest speed, with 
the least steam consumption, and with the smallest horse- 
power loss from back pressure. And this brings us to 
another method of determining cylinder performance— 
that is, by means of the steam engine indicator. 


INDICATOR DIAGRAMS 


The behavior of steam in locomotive cylinders is not 
always predictable. In consequence, it is necessary to 
have some means of determining what is taking place 
under different operating conditions. The steam-engine 
indicator admirably meets the requirement in this re- 
spect. It is an instrument designed to make an accurate 
graphical diagram of the pressure of the steam in the 
cylinder at all points of the stroke. Indicator diagrams 
serve to disclose faulty steam distribution, and point out 
where valve events can be improved. Interpreting high- 
speed indicator diagrams is usually difficult for the rea- 
son that the steam line is almost always wavy, and the 
phases of the cycle poorly defined. Another basis of com- 
paring efficiency is afforded by these cylinder cards. An 
indisputable index of efficiency and economy accom- 
plished by the valves and gear can be arrived at, by de- 
termining from the cards the proportion that mean ef- 
fective pressure bears to initial pressure (not boiler 
pressure). 


Design Features Tending to Give Greater 
Cylinder Efficiency 


PRESSURE Drop, BoILER TO CYLINDERS 


Among the outstanding developments. and tendencies 
is the streamlining of the steam circuit in order to re- 
duce wire drawing. There has been increasing recogni- 
tion of the fact that pressure losses between the boiler 
and cylinders are responsible for a considerable loss of 
cylinder mean effective pressure. As a result more at- 
tention is being directed to the matter of getting freer 
steam flow through the different elements. It is well 
known that the steam is not only wire drawn in passing 
the valves, and through the ports and steam passages to 
the cylinder, but from the time it leaves the steam space 
in the boiler. In view of all this, recent high-powered 
locomotives have been provided with enlarged dry pipes 
and steam pipes, large-element Type E superheaters, and 
enlarged steamlined ports in the cylinders. Besides, in 
some cases, the throttle capacity has been increased. 
These features all combine to effect a reduction in the 
pressure drop between the boiler and cylinders by reduc- 
ing steam velocities: With the aforementioned parts 
properly proportioned, a steam velocity of about 2,500 
ft. per minute in the saturated section is obtained, and 
approximately 5,000 ft. per minute in the superheated 
section of the steam circuit. The high demand for steam 
under severe operating conditions necessarily requires 
high velocity in steam passage in which the pressure drop 
or frictional loss is proportional to the velocity. 
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VOLUMETRIC INCREASE OF VALVE CHAMBERS 


Another element of design, which tends to give greater 
power output, is the enlargement of valve chambers. 
This feature provides an increased volumetric capacity 
adjacent to the cylinder, and is helpful in holding up the 
initial pressure when steam is being drawn off rapidly 
at high speed. In this connection it may be well to point 
out that increasing the size of the steam pipes gives prac- 
tically the same effect. 


DESIGN OF CYLINDER PorRTs 


From the standpoint of cylinder efficiency nothing is 
more important than a properly designed cylinder. At 
very high speeds the ability to pass steam to and from 


the cylinders is the limiting factor. Hence port and pas- - 


sage area is the controlling factor, providing that the 
steam is not unduly restricted in passing the valves. This 
phase of the problem will be discussed later. Ports 
should be designed in conformity with the well known 
principles governing the flow of gases which are em- 
ployed so successfully in steam-turbine construction. 
Minimum resistance to the flow of steam should be in- 
sured by revising the size, shape, length, and smoothness 
of the passages and ports, so that eddies and baffling are 
eliminated. In view of all this, the spacing of ribs 
should be given especial attention. 

Regarding the size of the passage, the unfortunate fact 
arises that cylinder clearance volume varies with the 
area of this element. Hence, in the past it was the prac- 
tice to accept a certain amount of port restriction in or- 
der to keep the cylinder clearance within prescribed lim- 
its. The problem was still further complicated on ac- 
count of the increased wire drawing resulting from the 
use of large cylinders. As already stated, piston area 
increases with the square of the diameter. Consequently, 
the steam ports of large cylinder engines were seldom 
proportionally as large as the passages of those with small 
cylinders. At that time the rule was to proportion cylin- 
der ports as near 9 per cent of piston area as possible. 
Since the introduction of higher boiler pressures, and 
the accompanying smaller cylinders, the problem has 
been somewhat simplified. And as a result, cylinder 
ports as large as 11 or 12 per cent of piston area have 
been provided in some cases. There is still no uniformity 
of practice in this regard, but 10 per cent of piston area 
can be considered the prevailing rule. 


ExHAUST PASSAGES 


Equally important with the preceding consideration is 
the matter of exhaust passages. At high speed, there is 
as much difficulty getting the steam out of the cylinders 
as there is getting it in. The pressure is reduced and the 
velocity of the steam low after it is released from the 
cylinder. Hence full advantage should be taken of ad- 
vanced practices in design to minimize resistance to the 
escape of exhaust steam. And this means streamlined 
passages with flowing lines, easy curves, and smooth sur- 
faces. Respecting the proportions of the passages, it 
may be said that cross-sectional areas 11 or 12 per cent 
of piston area are required for best results. When ex- 
haust passages are properly proportioned each increment 
in back pressure should produce a like increase in draft. 


Wire Drawinc DEFINED 


In concluding this discussion of pressure losses in the 
steam circuit, it may be well to define wire drawing. 
Probably the best and simplest definition is that wire 
drawing is in fact a case of imperfectly resisted expan- 
sion. Standing out is the fundamental fact that wire 
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drawing in high-speed locomotive operation is unavoid- 
able. And all that can be accomplished is to minimize 
the extent of its influence. 


Control of Steam Distribution 


Reverting back to fundamentals, we find that in the 
dynamic operation of a locomotive steam engine action 
in the cylinders is accomplished by four stages as fol- 
lows: steam admission, expansion, exhaust, and com- 
pression. The function of the valves and valve actuat- 
ing mechanism is to control these phases, and the process 
is known as steam distribution. Getting effective steam 
distribution is a matter of controlling time, sequence, and 
volume of steam. Finally, in this connection it remains 
to state that the exact points of piston stroke at which 
pre-admission, cut-off, release, and closure occur are de- 
termined by the valve events, which are the periods dur- 
ing its travel when the valve and port edges register. 

From a consideration of the fundamental principles 
which govern the flow of steam to and from the cylinders, 
we find that there are three elementary variables which 
may be used by the designer to obtain the desired steam 
distribution. These are lead, steam lap, and exhaust 
clearance, and the best combination is generally secured 
by experiment and experience. It is characteristic of 
the piston valve and our present radial valve gears that 
these elements remain constant throughout the whole 
range of operations. Then there are other important 
factors to consider which vary with the point of cut-off. 
These are the port openings—admission and exhaust— 
and valve travel. 


Lrap 


Lead is the width of steam port opening at the begin- 
ning of the stroke. It causes pre-admission and controls 
the zone of power by virtue of its ability to hasten or re- 
tard all of the events of the stroke. Time is a vital fac- 
tor in the control of steam, and lead is the time factor. 
Another fact of interest in connection with lead is that it 
establishes the admission port opening in the shorter cut- 
offs. Hence considerable lead is necessary in order to 
get sufficient port opening for high-speed operation. 
However, it must be borne in mind that although the 
lead remains constant, the pre-admission varies, and be- 
comes greater as the lead is increased, and as the cut-off 
is shortened. To make this point clear pre-admission 
may be defined as the distance the piston must move to 
complete the stroke after the valve begins to open for 
lead. Already it becomes plain that pre-admission cre- 
ates negative work, and hence it is logical to assume that 
the detrimental effect of excessive pre-admission will be 
greater from the highly energized steam resulting from 
high pressure and increased superheat. All this leads to 
the conclusion that it is not practicable to increase the 
lead greatly. The opinion has been advanced f requently 
that starting power is retarded by lead in full gear. Few 
assertions could be more misleading. Whatever the the 
ory may be the fact remains that although lead causts 
pre-admission, the valve movement in full gear 1s © 
rapid while uncovering the port that less than 46 ™ 
pre-admission results from % in. lead. 


STEAM Lap 


Steam lap is the distance the steam edges of the valve 
overlap the ports when in mid-position. Its function 1S 
to control expansion and pre-release. The important 
thing to keep in mind about steam lap is the governing 
effect it has on travel and cut-off. Valve travel deter 
mines the cut-off, but in turn travel is principally a fume 
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tion of steam lap. In mid-gear travel is equal to twice 

the sum of.the steam lap and lead, and for any given 

cut-off, the travel is twice the sum of steam lap and port 

opening. Let us consider now the effect that steam lap 

exerts on starting power. The inherent difficulty is that . 
lp hastens the cut-off and necessarily shartens the pe- 

riod the port is opén. ‘All this mearis tet long valve 

travel is required in order to insuré “Sufficient full gear 

cut-off. Formerly it was considered necessary to pro- 

vide 85 per cent maximum cut-off in order to insure 

starting reliability. That necessitated a maximum valve 
travel five times greater than the sum of lead and steam 

ap. Or, to put it the other way around, the sum of lap 
and lead could not exceed 20 per cent of valve travel. A 
very definite recent trend is toward a restricted maxi- 
mum cut-off in order to utilize the outstanding advant- 
ages of wider steam lap. Evidently, the important fact 
is that of effectiveness at high speed, with less emphasis 
upon starting power. 


ExuHAust CLEARANCE 


Exhaust clearance, sometimes termed exhaust lead, is 


the width of port uncovered by the exhaust edges of the 
valve when in mid-position. It causes a shortened ex- 
pansion period, reduces compression, and increases ex- 


haust port opening. By hastening the point of release, 
exhaust clearance increases the interval of time during 
which the exhaust port is open. There is another as- 
pect of this matter that is often overlooked. At first 
sight, it might seem that by increasing the exhaust clear- 
ance and thus widening out the exhaust port opening, and 
hastening the point of release that the exhaust should be 
made freer and the back pressure lowered. Within lim- 
its this is true, but a point can be reached where the 
pressure is so much higher at the point of release that the 
back pressure will increase. This accounts for the fact 
that engines with the largest exhaust clearance have the 
sharpest exhaust. To offset this undesirable effect, an 
appreciable gain in mean effective pressure can be se- 
cured from increased exhaust clearance. This is accom- 
plished by delaying the closure point, and thus confining 
the negative pressure to a smaller percentage of the 
stroke. Here, as always, steam consumption will indi- 
cate the answer. es 


TRAVEL AND Port OPENING 


It remains to consider port opening and travel, which 
are very important factors in steam distribution. A\l- 
ways bear in mind that admission and exhaust port open- 
ings, and the valve travel vary with the point of cut-off. 
But that for any given cut-off, they are a function of the 
lead and steam lap. Besides, exhaust port opening is a 
lunction of exhaust clearance. At this’ point it should 
be understood that port opening is closely allied- with 
ad. In fact the relationship is so intimate in mid-gear 
that port opening and lead are the same, and in the short 
cut-offs port opening is the lead plus a small increment, 
depending upon the width of ‘steam lap. As regards 
travel, it should be observed that for any given cycle of 
valve events it is twice the sum of the steam lap and the 
port opening. Furthermore, that in mid-gear the travel 
i$ twice the sum of the steam lap and lead. Also, bear in 
mind that in order to get sufficient maximum cut-off, it 
' M€cessary to resort to over-travel of the ports in full 
sear. To which it may be added that a general rule can 
be laid down for port width as follows: Width of port 
bushing should not be less than the sum of steam lap, 
ad, and exhaust clearance. It is probably superfluous 
‘add that over-travel is a function of port width. 
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Back PRESSURE 


In taking up this very important subject, it should be 
emphasized that cylinder efficiency is notably increased 
by decreasing the back pressure. To insure low initial 
back pressure the exhaust opening should be as wide as 
practicable at the beginning of the piston stroke. At 
this point the width of exhaust opening is lead plus steam 
lap plus exhaust clearance. From this, it follows that 
considerable lap is necessary to insure liberal exhaust 
opening. The point to bear in mind is that the final chok- 
ing of the exhaust should come at the exhaust nozzle and 
not at the valve. It will immediately be observed that 
with this matter of back pressure is bound up the whole 
field of front-end efficiency, which is not within the scope 
of this paper. Suffice it to say that the nozzle should be 
of the highest draft-producing efficiency, combined with 
a stack which will give the greatest effectiveness. 

Getting -back to cylinder back pressure, it is necessary 
to point out that it varies directly with the admission 
pressure, the length of cut-off, speed, and the ability to 
maintain the initial pressure. Naturally, back pressure 
increases with increased speed because of the shortened 
time interval for the escape of steam. If steam is to be 
exhausted effectively and completely the valves must be 
of liberal diameter and the steam lap adequate, combined 
with streamlined passages of sufficient area. It will be 
sufficient to remark here that wide steam lap provides in- 
creased capacity for rapidly expelling large volumes of 
steam. The importance of this matter entitles it to some 
further consideration. 

There is some truth in the saying that the limit of 
effectiveness at high speed is the ability to expel steam 
from the cylinders. No phase of steam distribution is 
more important. There is this to remember about back 
pressure: it increases with speed, ‘but is less the greater 
the ratio of expansion. Consequently, short cut-offs at 
high speed tend to offset the increase in back pressure 
brought about by the higher piston speed. Some insight 
as to the effect of back pressure at high speed may be 

had by considering the fact that the negative work, in- 
cluding back pressure, compression, and pre-admission, 


. may go up as high as 35 or 40 per cent of the effective 


power. Even under favorable conditions a loss of sev- 
eral hundred horsepower is not at all unusual. All this 
emphasizes the importance of the matter. 


COMPRESSION 


Closely connected with back pressure is the matter of 
compression. For a given cut-off both compression and 
back pressure increase with speed. Moreover, the back 
pressure becomes interfused with the compression at the 
closure point, and the combined pressures increase until 
the final compression pressure is not far below the in- - 
itial pressure. It supplements the effect of pre-admis- 
sion by filling the clearance space with a pressure nearly 
equal to the steam chest pressure. Unless compression 
produces a greater pressure than that of the steam chest 
it is not harmfyl to steam economy. At first sight it 
might seem that the power expended in compression was 
lost, but such is not the case. It gives back as much 
power on the return stroke as that expended in produc- 
ing it, less frictional losses. 

Let us consider now what happens when the cut-off is 
shortened. The inherent difficulty is that at the high 
points of cut-off the closure point comes earlier in the 
stroke, greatly increasing the compression. In addition 
to this, pre-admission increases in about the same ratio. 
All of which greatly increases the negative work and 

(Continued on page 262) 
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Tue Norfolk & Western occupies a unique position 
among American railroads. It has the greatest density 
of trafic of any railroad with a mileage in-excess of 400; 
the net ton-miles per mile of road per day for the 
vear 1942 were 24,940. Its nearest competitors were the 
Chesapeake & Ohio 24,159; Pennsylvania System 19,513; 
Delaware & Hudson 18,336; New York, Chicago & St. 
Louis 17,770; and Reading 17,292. The extent to which 
coal dominates the traffic is indicated by the fact that 
in 1942 the coal shipments totaled 53,878,415 tons, while 
all other commodities amounted to only 16,764,234 tons. 

It is significant that all of the executive officers on 
the railroad have been intimately associated with each 
other over many years, as a result of which there is 
the closest of understandings and co-operation. During 
the depression the executives, with vision and foresight, 
made heavy expenditures for improving the equipment and 
facilities, in order that the road might be in better posi- 
tion to handle the business efficiently when conditions 
became more normal. When war started in Europe, the 
company embarked on a still larger program for the 
construction and purchase of new cars and locomotives 
and the expansion of key terminals and other facilities 
necessary to meet increased traffic demands incident to 
the war effort.. These expenditures are bearing fruit 
today, although the fortunes of war are playing some 
queer tricks on the road. 

Heavy expenditures, for instance, were made on 
expanding the facilities at Lamberts Point (Norfolk) at 
tidewater, for more expeditiously transferring the coal 
irom the cars to colliers, which transported it coastwise 
as far north as New England. With the practical dis- 
continuance of the colliers, these facilities are naturally 
being operated only at a low rateand the great bulk of 
the coal for the Northeast is being routed north over 
the single track, heavy grade line up the Shenandoah 
Valley and through Hagerstown, Md. This line, wind- 
ing along the valley and never designed for heavy traffic, 
is being utilized to the very limit and far beyond what 
was considered to be its maximum capacity. Moreover, 
three times as much motive power is required for the 
handling of an equal tonnage, as compared to the even 
longer distance from Roanoke to the tidewater at Norfolk. 

The mechanical department, an important factor in 
the operations of any railroad, has given an unusually 
good account of itself on the Norfolk & Western, and 
that fact is recognized generally in railroad mechanical 
circles. Russell Gray Henley has headed it up since 
1928; he is also the vice-chairman of the Mechanical 
Division, A. A. R. 


Henley’s Early Career 


What sort of a chap is Mr. Henley; what about his 
background and experience? Just what has he done 
on the Norfolk & Western—for it is the only railroad 
he has ever worked for, and he has been with it for 
Many years? 

Henley started his life as a country boy; he was born 
®a farm near the small town of Walkerton in King 










Railway Me 


JUNE, — Engineer 











Russell Gray Henley 


Capable mechanical department 
leader of the prosperous and 
extremely heavy density traffic 
railroad, the Norfolk & Western 


and Queen. County, in the eastern part of Virginia. 
He attended high school in Lexington, Ky., following 
which his family moved to Richmond, Va. 

What attracted him to the railroad field? Apparently 
he had had no special leanings in that direction. Friends 
of his family, however, were: intimately acquainted with 
the head of the Richmond Locomotive Works and young 
Henley applied for an apprenticeship with that company. 
The plant at that time had about 2,000 employees, but 
did not maintain an apprenticeship training system. 

Henley and another lad, Cary Fisher, were employed 
at about the same time as special apprentices. They had 
the run of the works, so to speak, and received a broad 
training, including plant maintenance, experience in the 
drawing room and engineering department, as well as 
training in the various shops which made up the plant. 
This was an excellent experience, with an emphasis upon 
production, which in those days, at least, was hardly to 
be found in a railway repair plant. It seems to have had 
a profound influence upon his life work, from his very 
start on the railroad to the present time, when the me- 
chanical facilities under his control are quite generally 
regarded among the very best equipped -and operated in 
the country. 

There was a good technical night school in Richmond, 
known as the Virginia Mechanics’ Institute. This af- 
forded Henley an opportunity to study mechanical draw- 
ing and he enrolled in the Institute, which was then 
located at Eleventh and Broad streets. The text used 
was Meyer’s Mechanical Drawing and Machine Design. 


Starts Railroad Career 


Richmond had no great attraction for the young man 
when he finished his apprenticeship, and after his mother 
died.a friend persuaded him to leave that city and go into 
railroad work. On September 5, 1905, he entered the 
service of the Norfolk & Western as a machinist at 
Bluefield, W. Va. A little less than three years later, 
December 1, 1908, he was made assistant roundhouse 
foreman. He soon earned the reputation for thorough 


. work and the ability to meet and overcome unexpected 


handicaps. . 

In June, 1911, he was transferred to Williamson, W. 
Va., as night roundhouse foreman. The general foreman 
was impressed by his ability “to keep things moving under 
some very trying circumstances. He was resourceful, 
energetic,” says this old-timer. “He ran the large round- 
house at Williamson, having complete charge at night, 
which relieved me of a lot of worries and responsibilities, 
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due to the fact that no matter how hard a proposition 
came up, he dug himself out without calling for help.” 


Significant. Incidents 


A series of incidents occurred in these early years that 
throw interesting sidelights on the subject of this sketch 
and explain, in part at least, why, in a quiet and de- 
termined way, he has advanced to his present position 
and wields so great an influence. Incidentally, these 


stories have a wide circulation, and naturally have taken 





on a variety of embellishments ; these we have eliminated 
by going to the original sources for the material. 

A derailed locomotive had fouled itself, making neces- 
sary the stripping of the rods before it could be retracked 
and moved. A fast and furious effort was beirig made 
by none-too-competent men to remove the rods. They 
were trying to drive a pin out of an eccentric rod, when 
a quiet young man walked up. The ranking officer on 
the ground promptly said, “Look out there boy, that 
bolt will fly out and hit you.” The young man replied, 
“Not the way he is hitting it; let me have the hammer.” 
He took it and struck the rod on the side of the jaw; the 
pin “jumped out.” The officer was impressed not only 
with the young man dressed in his street clothes coming 
forward, taking over and completing the job; but also 
by his insistence that the job be done without damage 
to any of the parts. On questioning, he found him to be 
a roundhouse machinist. 

Several years later a serious fire broke out on the 
property of the company at a small town without organ- 
ized or adequate fire protection. When the picture was 
the blackest, the night roundhouse foreman arrived on 
the ground with his entire force. Without any trace 
of excitement or commotion on his part he quietly and 
distinctly told each of his men just what they were to do. 
Their work was effective. The ranking officer on the 
ground observing the orderly activity of these men, 
when all else was in confusion, found that the foreman 
demonstrating his man-handling ability was the same 
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young man who several years before had demonstrated 
at the derailment his personal willingness for work, his 
ability to do the job, and his insistence for economy, 
In 1915 a large construction project, involving the 
double tracking of a section of the railroad, was unde 
way near East Radford, Va. Tools were sent to the 
roundhouse at that place for sharpening, and repairs were 
also made to the work equipment. Great difficulty was 
encountered in having the work done promptly and 
satisfactorily, up to a certain point, after which things 
ran along smoothly and it was found that promises could 


Norfolk & Western 
Picnic, 1924 


Top row, left to right: G. 0. 
Floyd, pipefitter; S. P. Seifert, 
superintendent car department; 

Looney, general air brake 
inspector—Middle row: R. G. 
Henley, assistant to superintend- 
ent motive power; Alexander 
Kearney, superintendent motive 
power; Crouch, _boiler- 
maker—Bottom row: J. J. Barry, 
general master mechanic; A. J. 
Weaver, machinist; A. W. Les- 
cure, moulder. 


be implicitly relied upon. A new foreman had been 
put on the job at East Radford—a chap named Henley. 

As a matter of fact, Henley when ‘he took the new 
job found that he was swamped with the work of re- 
pairing broken-down construction machinery and tools, 
and he was quickly impressed with the fact that nothing 
was sent to the shop until it had completely failed. At 
the first opportunity he visited the construction job and 
observed the delays due to machinery failures and 
slow drilling because of dull rock-drill bits. His sug- 
gestions that the machinery be sent to shop on Satur- 
day evening, for repairs over Sunday and return to the 
job early Monday morning, and that the drilling bits be 
sent in each night for sharpening and return early the 
following morning, solved the problem. 

After that his advancement was steady. He was made 
general foreman at Kenova, W. Va., in June, 1916; 
master mechanic at Bluefield, W. Va., February 15, 1918; 
master mechanic at Portsmouth, Ohio, November 1, 1918; 
assistant to the superintendent motive power, Roanoke, 
Va., February 1, 1924, and superintendent motive powel, 
June 1, 1928. His title was changed to general superii- 
tendent motive power February 1, 1941, but he has 
headed the mechanical department since he was made 
superintendent motive power in 1928. _ 

With each promotion to higher positions he took at 
vantage of the greater opportunity of assisting and & 
yr eypr | with others. From roundhouse machinist 

e chief mechanical officer, his keen observations a 
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(liberate conclusions have resulted in many outstanding 
slutions to difficult and troublesome problems. Being 
offered with a completely unassuming manner, they 
were always welcomed. 


A Record of Progress 


In a broad way, what has taken place in the me- 
chanical department on the Norfolk & Western while 
Mr. Henley has been in charge? It so happens that 
the gross earnings, net earnings and gross ton-miles for 
the year when he took charge, 1928, and for the year 
1940, do not differ very greatly. Moreover, 1940 does 
not reflect the present abnormal war conditions. 

The accompanying table, which makes a comparison 
f locomotive and car statistics for these two years, 
reflects what has been accomplished by the larger, better 
designed locomotives and their more intensive utilization, 
the improved design of freight cars, and the more ade- 
quate facilities and methods for the maintenance and 
repair of cars and locomotives. It will be noted that the 
dependability of the locomotives has increased, as shown 
by the smaller number of failures, the increased miles 
per failure, and the lower maintenance cost per million 
tractive power pound-miles. Likewise, the dependability 
of freight cars has improved, as demonstrated by the 
increase in freight car-miles per break-in-two, -and by 
the marked increase in the freight car-miles per car set 
off because of hot boxes. 

Between the years 1924, when Mr. Henley came to 
Roanoke as assistant to the superintendent motive pow- 
er, and 1932, which includes four years of his adminis- 
tration as the head of the department, the shops at Roa- 
noke, Va., were rebuilt and equipped with modern 
machine tools and facilities. In line, also, with practices 
on the more progressive railroads, there was a marked 
tendency to centralize the maintenance and repair oper- 
ations in both the car and locomotive departments and 
to rehabilitate or modernize the engine terminals in such 
a Way as to insure a more effective utilization of the mo- 
tive power. The objective has been to keep the power 
out on the road, earning dividends. To this end special 
auxiliary servicing arrangements have been set up to 
increase the availability of the power. Some of the mod- 
etn road locomotives make 12,000 miles a month and 
frequently go 5,000 miles between cleaning of fires. 

Mr. Henley’s ability as an organizer was reflected in 
the improved supervision and discipline in the depart- 
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Norfolk & Western’s most recent design of 70-ton hopper car 


ment. His business ability was indicated in the more 
economical handling of the budgets, as well as a better 
control over material balances and closer co-ordination 
between the stores and mechanical organizations. ~ 


Designs and Builds Locomotives 


The Norfolk & Western organization has a good bit 
of family spirit about it. Its officers have a strong sense 
of responsibility for the welfare of the employees and 
everything possible has been done to stabilize employ- 
nent, particularly during the long continued depression 
of the 30’s; to this end it has constructed 85 new loco- 
motives in its Roanoke shops since 1930. 

These locomotives are the most modern type, being 
carefully designed under Mr. Henley’s direction, not only 
to suit the peculiar operating conditions on the Norfolk 
& Western, but also with a view to the most efficient 
operation, the greatest possible availability, and low cost 
of maintenance. Their operation is followed critically 
and closely, day by day, with a view to perfecting the 
designs as conditions may seem to warrant. An example 
of Mr. Henley’s foresight and courage is the fact that 
the N. & W. leads all American railroads in the number 
of locomotive driving axles equipped with anti-friction 
bearings. The locomotives also have cast steel bed frames 
and extended mechanical lubrication. 

Mr. Henley’s favorite is the Class J, type 4-8-4 stream- 
lined locomotive, five of which have been placed in serv- 
ice during the past two years. In addition to roller bear- 
ings on the engine trucks, driving journals, trailing and 
tender truck axles, these locomotives have lightweight 
rods and reciprocating parts equipped with roller bear- 
ings in the wrist and crank pins. They have a tractive 
force of 73,300 Ib., a boiler pressure of 275 Ib., and the 
weight of the engine in working order is 494,000 lb. The 
mechanical department is particularly proud of the artis- 
tic streamline design, the product of its own staff. 

Another type of locomotive, which rates high in Mr. 
Henley’s affection, is the Class A single-expansion, ar- 
ticulated 2-6-6-4 type, ten of which were constructed at 
Roanoke in 1936 and 1937. This was the first class of 
locomotives to be fully equipped with roller bearings. It 
was subjected to thorough dynamometer tests, which 
showed that it can maintain a maximum sustained horse- 
power at the drawbar of 6,300 at 45 m. p.h. According 
to a statement in the Railway Mechanical Engineer of 
October, 1936, in which these locomotives were de- 
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scribed, “this is believed to be the highest horsepower on treme care that is taken to insure a high grade of preci. Miruction 
record for a steam locomotive in America, ‘and probably sion, two facts may be cited. When drawings of the {if is antic 
in the world.” The maximum rate of evaporation re- applications of the roller bearings to the locomotive main jor the bo 
corded was 116,055 lb. of water per hour, or approxi- and side rods, including crossheads, were submitted to Mhopping 
mately 14,000 gal. The maximum sustained combustion Mr. Henley by the manufacturer, attention was directed §Norfolk < 
rate was seven tons of coal per hour, or at the rate of to the fact that all of the dimensions were expressed in Mar build 
115 Ib. per sq. ft. of grate area per hour. In dynamo-  thousandths of an inch. His comment, which is char-§ A still 
meter car road tests this locomotive handled on compar- acteristic of the man and his work, was, “We like that pot only « 
atively level tangent track a 7,500-ton train, maintaining quality of work; send us more of it.” The second illus- ars, but 
tration is the fact that a series of forging dies has been 

developed at the Roanoke shops for main and side rods, 


Comparison of Locomotive and Car Data — Norfolk & which insure that the grain flow is continuous through- 
Western Railway — 1928 and 1940 

















oe out the length of the top and bottom flanges of the rods 
perent and around the rod ends. This reduces the amount oj 
1928 ne’? *; machining to low limits and maintains a high degree oj 
Gross earnings ....... .. $106,947,111 $105,228,621 —- 1.61 grain refinement in the finished rods. It is said that this 
Net earnings ........ .. 30,727,043 31,383,976 + 2.14 * 
Gross _ton-miles (thousands) ex- 1S the only railroad shop SO equipped. 
cluding loco. and tende: , 30,048,502 30,178,450 + 0.43 
Number jocos. owned. - 867 579 — 32.0 Coal Cars 
Gross ton-miles per freight train- 
SE eerees: wenmnetwres nad an “hee It is not surprising that on a coal.carrying road in the 
Average | speed, _ train-miles per ih ee Pocahontas region special attention should be given to 
train-ho ( t aes 13.6 - KA / ? ; i 
Gross ton-miles. per train-hour pee Re sey hopper coal cars. Mr. Henley’s associates refer to this 
(freight—excluding locomotives ; ; i y ates 
Dat py wn tl 42. 339 idea «tee equipment as one of his hobbies. Several years ago three Hy, single 


Pounds of coal per 1,000 gross men were detailed for a period of six months to study the 


ton-miles (including locomotives 


weighs 57( 














and tender road locomotives)... 144 99.1 — 31.0 hopper coal cars from the standpoint of the shippers and §-tt can m 
og ha gle a ot ae eae all those who had to do with their operation from the 

Cost of loco. repairs per million time of loading to their dumping into the colliers at Lam- he fabri 

ie we) $6.57 $4.99  — 24.0 berts Point. This resulted in a rather distinct departure 9! !22™ 

ee en owned... wy 56,004 + 19.0 from the conventional design of such cars. welding 

py ro SN ann a in 420,071 1,032,550 4145.0 The number of rivets was materially reduced by the §"” wide 

Se ree er mmilen per car 121,182 1,234,659 4920.0 substitution of welded for riveted joints and by increas- _ 

mye ing the rivet spacing at certain prescribed locations. Fif- §"* 

ty-one feet of welding was used and the number of joints B™* 'S 

a speed in excess of 60 m. p. h. In daily slow freight was minimized by replacing multiple plates with single ee 

service, on a district of comparatively level track, these plates. The number of parts was further reduced by A 20 

locomotives are regularly handling 13,000-ton trains, and substituting commercial rolled sections for built-up con- : ps , 

on a district with .32 per cent ruling grade they are han- struction and the life of the body plates was equalized by 9" P’ 
dling 11,000 tons. making the end and floor plates thicker than the side 

To indicate the type of engineering that is character- plates. As a result, a car was produced with the mini- Mr. I 

istic of the Norfolk & Western motive power and the ex- mum light weight for single brakes. The cost of con- re 
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Mr. Henley is specially proud of this streamlined locomotive 
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reci- Metruction and maintenance was also materially reduced. 
' the Milt is anticipated that with the use of copper bearing steel 


main for the body plates it will have a life of 20 years, without 
d to shopping for. heavy repairs. Until Peari Harbor the 
ected MNorfolk & Western had built 12,500 of these cars and 
<d in Har builders for other railroads 10,100. 

char- A still later development is a 70-ton hopper car, which 
that [pot only embodies the improvements built into the 50-ton 
illus- Mars, but includes further simplifications which reduced 
been 
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y the 
; and lt can maintain a maximum sustained horsepower of 6,300 at 45 m. p. 
1 the 
Lam- ir ’ 
rture Mute fabrication costs and the scrap loss. The amount of 
welding was increased to 267 ft. when using plates 72 
+ the gt wide and less. By actual scale weight, only 205 Ib. 
reas. go! cuttings remained after the construction of one of 
Fiji. lese car bodies. The cost of construction and mainte- 
oints ance is reported to be well below that of cars of con- 
ingle ventional designs. Fifteen hundred cars have been built 
d by this design and the bodies of approximately 14,000 
con- otier 70-ton cars will be converted to the new design, as 
sd by ody plate renewal becomes necessary. 
side 


1d Leadership 
ped Mr. Henley is soft-spoken and dislikes publicity and 
istentation. He is quiet and unassuming and yet he has 
rare talent as an educator and has the knack of getting 
things done by suggestion, rather than by giving specific 
orders. He leads men, rather than drives them. He 
rarely gets angry, rarely talks above the conventional tone 
vi voice, but if the occasion does demand it, he is ca- 
wable of handing out a stinging rebuke. As one of the 
men who have been closely associated with him for many 
years puts it, “He is one of the most determined men that 
lhave ever known; once he sets his mind on anything 
tis as good as done. No matter what the task, large 
it small, he always follows through and all his lieuten- 
ais are trained in the same manner. He has no patience 
with aman who cannot carry on an undertaking to a 
successful conclusion.”’ 

As another associate expresses it, “He deals with facts 
aud carefully considers a problem from every possible 
aigle. When a decision is arrived at, it is without bias 
"prejudice. Many large organizations suffer because 
ithe practice of ‘buck passing.’ This has been. thor- 


ee cated in the mechanical department of the 










While he requires good, honest, efficient service, he is 
‘misiderate of the feelings and welfare of his associates. 
In ing through the shop, for instance, he noticed that 
Mithgaged in a certain type of work got their feet and 
the lower part of their trousers wet. He immediately 
meted that they be furnished with rubber boots. 

, 1 officer from another railroad, going through the 
““P; Roticed that the men engaged in overhauling and 
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repairing triple valves in the air brake department were 


provided with stools. Mr. Henley explained that these 
older men grew weary standing on their feet, and that 
since the work permitted, it seemed only right that they 
be furnished with stools to sit upon. Incidentally, this 
thoughtfulness paid dividends in increased output. 

It is not surprising to learn that safety is emphasized 
in the mechanical department. The Norfolk & Western” 
stands high among the Class I railroads for its safety 





This single-expansion articulated 2-6-6-4 locomotive is used in freight and passenger service and is fully equipped with roller bearings—It 
weighs 570,000 !b. in working order and has a tractive force of 114,000 lb.—The wheel base of the engine and tender is 108 ft. 7% in. 


h. and is believed to be the most powerful steam locomotive in America 


record. For each of the years 1926, 1938, and 1940 it 
was awarded the Edward H. Harriman Memorial Gold 
Medal for its outstanding safety performance, and for 
the year 1941 it was given first place in its group by the 
National Safety Council. 


Training Employees 


The apprentices receive their shop training under close 
supervision of the supervisor of training and the foremen. 
Complete and accurate records of their progress are kept. 
Special care is taken to see that they receive a well 
rounded-out experience and the size of the railroad is 
not so great but that the chief can follow their individual 
progress. Those showing special aptitude are given ex- 
perience in the blue print department and drawing room. 

College graduates are encouraged to take special ap- 
prentice courses. As a result, a supply of enthusiastic 
and ambitious young men is maintained for promotion to 
supervisory positions, not only in the mechanical depart- 
ment, but in the operating department as well. 


Hobbies 


Mr. Henley’s hobby is railroading. He is first, last 
and always a railroad man. He is a lover of books, an 
ardent reader and deep thinker. This undoubtedly ac- 
counts for his excellent command of English and his 
extensive vocabulary. It is reported that he is also a 
good cook and that he aspires to be a fisherman, if and 
when he can get the time. Queries as to his golf record 
are quietly ignored. 


Summing Up 


The story has been told—told by thirty-five friends 
and associates who co-operated in supplying the infor- 
mation. There is much more that could be said, how- 
ever, if space permitted. 

It can possibly best be summed up in the words of an 
executive of the N. & W., when his co-operation was 
requested. “Go ahead,” he said. “Here is a man who 
has worked his way from a roundhouse mechanic to the 
very top of the mechanical department. It should be a 
real help and inspiration to the ambitious young men in 
railroad service.” 
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Tae stress of war brings technological improvements 
in months that under less strenuous circumstances take 
years to achieve. And because modern warfare is so 
highly mechanized, the nature of many of these im- 
provements is of necessity mechanical. Furthermore, 
since this particular war is global in character, transpor- 
tation is one of the most vital services. Therefore, as we 
would expect, the greatest improvements are being made 
in the newer means of transportation. ‘This newer means, 
of course, being air-borne transportation. 

It is most fitting, therefore, that those of us who are 
interested in rail transport take stock in order that when 
peace comes we will not be unprepared for the adjustment 
that must follow. It seems to me that it would be worth- 
while to analyze briefly what place other means of trans- 
portation may have in our post war world so that we may 
be better prepared to say what changes or improvements 
may be advisable and desirable in rail transport. 

Of these other means, air-borne transport comes first 
to mind because it has speed for its major appeal. Next 
in importance is highway transport because under our 
present state and national public highway policy, low 
direct cost is possible. Furthermore, undoubtedly the 
great Pennsylvania Turnpike will be used as a model for 
many additional miles of new construction. Therefore, 
highway transportation will have additional new advan- 
tages. In these two competitive transportation systems, 
we have two basic reasons for keen competition, namely, 
speed in the one, low cost in the other. 

Even if we were so minded, there is little that anyone 
could do to make these two modern forms of transporta- 
tion less appealing, but on the other hand, the situation is 
not as hopeless as some people would have us believe. 
Either because of wishful thinking or because of lack of 
full information, there are some who predict the gradual 
ending of the railways’ usefulness. This type of observa- 
tion has advanced to the point that numerous men in high 
positions have attempted to draw a more reasonable pic- 
ture of the future of transportation. 

W. A. Patterson, president United Air Lines, before 
meeting of the Railroad Securities Committee of the In- 
vestment Bankers’ Association of America, stated: 

“The future of the airplane in commerce is indeed 
great, but it appears that this future will be realized with- 
out serious embarrassment to the steamship lines or to 
the railroads. The volume of domestic air cargo could 
increase one hundredfold and yet capture only one-tenth 
of one per cent of the freight-ton miles now carried by 
the American railroads. Our economy demands the serv- 
ices of all the various types of transport media, each ful- 
filling the requirements peculiar to its own inherent char- 
acteristics. It would appear that the airplane can not 
supplant, but instead it will supplement the~railroads.”* 

It is well and good that the railroads be considered an 
institution of public necessity but that does not of itself 
insure sufficient business to make operations .profitable. 
The other agencies will attempt to increase their former 
share of goods for haul and they will have striking ad- 
vantages with the improvements that this war is bringing 
into being. Therefore, it is advisable to consider what 





* Abstract of a paper presented ~before the February meeting of the 
Railway Club of Pittsburgh. ; 
7 Chief engineer, Westinghouse Air Brake Company: 
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Braking High-Speed Trains” 






By C. D. Stewart} 


Discussion of a recent de- 
velopment in brake equip- 
ment designed to stop 
trains in shorter distances 
and control wheel slipping 


improvements are available to the railroads that will put 
them in a better competitive position. Before referring 
specifically to these, I would like to quote from one more 
authority who states the railroad’s case most clearly: 

According to Carleton W. Meyer, assistant to presi- 
dent, New York Central: “The capacity of the cargo 
plane is small, but ton miles rather than tons measure the 
productivity of a transportation machine. The five-ton 
cargo airplane traveling at 150 m.p.h. produces 750 ton 
miles per hour, the same as a 45-ton railroad car moving 
at the average railroad freight train speed of 16.5 m.ph. 
The available facts indicate that railroad merchandise 
freight service after the war will have to be operated at 
speeds comparable to present passenger train speeds if it 
is to handle a satisfactory volume of business.” 


Improvements in Brake Control 


I should like to discuss one new and itigenious means 
by which the movement of important traffic can be mate- 
rially expedited. This embraces a recent advancement in 
the art of brake control which has for its objectives 
shorter stopping distance with provision for the control of 
slipping wheels when sub-normal rail adhesion is ¢t- 
countered. Developed for the streamlined passenger 
trains, it is giving highly successful performance on these 
trains from coast to coast. And now with thought being 
given to stepping up l.c.l. freight and express service t0 
substantially passenger train schedules with cars and 
trucks of suitable design for this operation, the improved 
control of the braking becomes of equal importance. _ 

One of the principal limiting factors in establishing 
maximum braking force has been the minimum rail adhe- 
sion that might be encountered under some local adverse 
rail conditions. The relatively low emergency braking 
force commonly used for many years was established 
through experience with the form of brake control then 


available, which as you know had only one brake cylinder 


pressure value throughout the stop. No wheel sliding 
resulted, except under exceedingly poor rail conditions 
because the retarding force was based on a rail adhesion 
value much below the average encountered. Obviously, 
therefore, if a braking force is employed that is more ™ 
keeping -with the normal rail adhesion, the stopping dis: 
tances may be materially shortened. But to avoid whee 
sliding with this higher braking force, it is desirable 
add means whereby the braking force may momentatil} 
be reduced automatically when subnormal rail adhesion ® 
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countered temporarily, and also this same means may 
employed to pilot the functioning of apparatus that 
»s down the braking force as the speed reduces. Thus 
is possible to use the brake cylinder pressures that are 
rect for the entire speed range rather than a constant 
ressure that must of necessity be a compromise. That 
got too high for the low-speed zone where shoe fric- 
on is high, and not high enough for the high-speed zone 
ere shoe friction is low. The wheel-slip control and 
ved pressure regulator perform these functions. 

‘In view of the fact that the coefficient of friction be- 
veer the metal shoe and the car wheel increases with the 
juction in speed, it follows that theoretically the brake- 
jinder pressure should be regulated continuously down- 
ard to counteract this phenomenon. Actually it is not 
eessary to have the regulating device perform so pre- 
sey. Actual road tests show that it is sufficient to 
slate the brake cylinder pressure from the maximum 
the minimum in four steps and that a very close ap- 
oximation to the ideal is secured thereby. 


How Regulation of Pressure Is Achieved 


The means by which this desirable function is accom- 
ished consists, first, of a small direct current generating 
vice that develops current in proportion to speed ; sec- 
id, of three electric relays, each one of which is tuned 
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Decelostat wheel-slip and speed governor controls 
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“monstrating device employed to illustrate the performance of the 


a different predetermined current that causes them to 
pate when a predetermined speed is attained; and, 
ally, of a brake-cylinder pressure-regulating device, 


The maximum braking ratio with speed-pressure con- 
trol may be raised from the conventional of 150 per cent to 
250, per cent of the car weight. This braking ratio pre- 
vails from top speed for the train down to 65 m.p.h. At 
approximately 65 m.p.h. the first speed sensitive detector 
relay functions and the electro-pneumatic relay initiates 
a reduction in brake-cylinder pressure. If the stop is 
being made at the maximum contemplated rate, such as 
prevails with an emergency application, the first brake- 
cylinder pressure reduction is completed about the time 
the train speed is reduced to 40 m.p.h. At this point the 
second speed-sensitive relay functions and the differential 
relay now initiates the second brake cylinder pressure 
reduction. 

The braking ratio during this time has been reduced 
from 250 per cent to 200 per cent, and then from 200 per 
cent to 150 per cent. At 20 m.p.h. the third and last 
speed-sensitive relay functions and the differential relay 
initiates the third brake cylinder pressure reduction. The 
braking ratio is thereby reduced to 100 per cent and this 
value prevails to the stop. 

By the same means the brake-cylinder pressure for 
stops from intermediate speeds is limited to the value 
that is suitable for the particular speed at which the ap- 
plication is initiated. 

One striking example of the advantage of this plan of 
brake-cylinder pressure regulation is on the occasion of 
an emergency brake application by the conductor’s valve 
at low speed, such as when starting out of a station. 

There are two plans for applying speed pressure con- 
trol, both of which are in use today. For trains which re- 
main permanently coupled, two centralized speed-control 
units regulate the entire train. For trains that may have 
their consist altered, individual speed control units are 
applied to each car. With the first plan, control wires 
are run from the centralized units throughout the train, 
and with the second plan, each car is a self-contained unit 
in itself. The second plan is obviously more flexible and 
the full benefit of the modern and powerful brake is al- 
ways available in trains of any consist. Large returns are 
immediately available from each modern brake equip- 
ment that is added to existing trains in that the stopping 
distance is shortened in direct proportion to the increase 
in the number of such equipments in any train. 

For wheel-slip protection the speed-control generator 
is used also for the protection of its particular axle and 
the same type of electric generator is added to each of the 
other axles of the train. Two of the electric relays used 
for speed-governor control are likewise given a dual func- 
tion to perform, and other electric relays of similar ap- 
pearance and size, but different in function, are added to 
the relay panel. As you will recall, we stated that the 
electric relays used for speed-pressure control are con- 
structed so as to be responsive to a certain speed, having 
in mind that speed and voltage values are synonymous. 
The electric relays used for wheel-slip protection on the 
other hand are so constructed as to be responsive to a cer- 
tain rate of change in speed. There is no difficulty what- 
ever in having these relays designed to ignore the rates of 
change in speed that are incident to normal stopping of 
the train and yet infallibly recognize rates of change in 
speed incident to a wheel commencing to slip. 

For example, the normal retardation rate of a train is 
about two and one-half miles per hour per second, and it 
may reach under unusual conditions five or perhaps five 
and one-half miles per hour per second. On the other 
hand, a wheel slipping to a stop may reach a rate of 
deceleration of 100 m.p.h. per second. The latitude this 
(Continued on page 262) 
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Dorine the latter part of 1942, a book entitled “The 
Steam Locomotive,” written by Ralph P. Johnson, chief 
engineer of the Baldwin Locomotive Works, was pub- 
lished by the Simmons-Boardman Publishing Corpora- 
tion. This comprehensive volume fills a definite gap 
which has existed in the literature of locomotive engineer- 
ing for many years. In fact, it is no exaggeration to say 
that no comparable American book has appeared since 
the publication of the late G. R. Henderson’s “Locomo- 
tive Operation,” nearly 40 years ago. The railway engi- 
neering profession in America has been graced by many 
men who should have been quite capable of producing a 
similar work, but they seem to have lacked either the 
time or the inclination to do so. A European engineer of 
the first rank seldom considers his life’s work complete 
until he has produced at least one book dealing with the 
subject most familiar to him. That is why the technical 
literature of Europe is so much more extensive than our 
own and is continually kept up to date. It is to be hoped 
that the present book will not be Mr. Johnson’s final 
effort, and that his excellent example will stimulate oth- 
ers to devote the time and labor required to bring our 
railway technical literature to a level corresponding to 
that of other countries. 


What Is a Mallet? 


Since everything connected with the steam locomotive 
has always been a source of interminable argument, it is 
perhaps unavoidable that a controversial statement should 
appear on the very first page of Mr. Johnson’s book, 
where he asserts that American articulated locomotives 
with single-expansion cylinders should not be designated 
as Mallets. This has long been a favorite theme of cer- 
tain spokesmen for the locomotive builders, who forget 
that Mallet’s French patent of June 18, 1884, did not re- 
late exclusively to the application of compound cylinders 
to articulated locomotives. Mallet also claimed “the in- 
vention of dividing them into two units acting on dis- 
tinct groups of axles, without constraint of mutual par- 
allelism, viz., one pair of cylinders acts upon two or three 
fixed axles, while the other pair acts upon the azles 
mounted on a swiveling truck.” The rigid attachment 
of the boiler to the rear engine frames is the distinctive 
feature of the Mallet articulated type; compound cylin- 
ders are not peculiar to the Mallet, as they have been 
employed on several other forms of articulated locomo- 
tives. Four-cylinder simple engines with running gear 
articulated on the Mallet principle were built in Russia 
as early as 1903. The two earliest North American de- 
signs appeared in 1911 and 1912; both of them are de- 
scribed in the 1912 edition of the ‘Locomotive Diction- 
ary” as “Mallet Simple Articulated Locomotives.” The 
designation of such engines merely as “single-expansion 
articulated” does not serve to distinguish them from sev- 
eral other types, such as the Beyer-Garratt and Kitson- 
Meyer, now in extensive use throughout the world. 

The table of wheel arrangements on page 2 lists the 
4-10-0 or “Mastodon” type, only one example of which 
has ever been constructed anywhere, so far as is known 
to the present writer. This locomotive was built at the 
Sacramento shops of the Central Pacific in 1883, and 
bore the name “E] Gobernador.” The celebrated loco- 
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The Steam Locomotive 






By Wm. T. Hoecker 


A study of the book of that 
title by Ralph P. Johnson 


motive named “Mastodon” was also built at Sacrame 
one year earlier ; it was of the 4-8-0 type. How the na 
became attached to the 4-10-0 type, and why the 
nomer has persisted so long, one can only surmise. 
In dealing with the subject of front ends general 
some reference might have been made to the extensi 
report of the A. A. R. Committee on Locomotive (; 
struction at the 1936 convention. The author appears 
entertain a very favorable opinion of the star type e 
haust nozzle, which is a modified form of an old devi 
Speaking before the Institution of Mechanical Engine¢ 
in London, on June 28, 1900, Prof. L. P. Breckenri¢j 
gave some details of an exhaust nozzle with eight radj 
trapezoidal ports, which had been developed by one 
his students at the University of Illinois a short time} 
fore, and was then in use on more than 50 locomotives | 
the Illinois Central. This form of exhaust orifice seer 
to have been abandoned -later, as it was not among t 
nozzles tested at the University some ten years ago. 


Ashpan Dampers—a Refinement? 


Ashpan dampers,. practically a standard detail in E 
ropean practice, are dismissed by the author, ostensil 
because they “offer construction difficulties.” Is it pe 
haps possible that our overworked enginemen might 1 
glect a refinement of this nature? The provision of asl 
pan dampers would appear to be a better means of regi 
lating the air supply to the fuel bed than the recent pra 
tice of restricting the air passages through the grates! 
a minimum. 

The very worst water listed in Table VII, on page él 
is credited to the city of Galveston, Texas. In justi 
to this city, it should be noted that the two analys4 
given by Mr. Johnson probably refer to water taken irom 
experimental wells drilled on Galveston Island mal 
years ago. Water for railroad use has long been obtaint 
from the municipal water supply, which is described ™ 
a recent publication of the Corps of Engineers, U. > 
Army, as follows: “This water is good for boiler pu! 
poses, as well as for household or drinking purposes. 
forms very little scale and is not hard on metal.” 

The chapters on evaporation, tractive force, horsepoW 
er and resistance are of prime interest to all those wh 
professionally or otherwise, are concerned with foreca 
ing the probable performance of locomotives. Fair wat 
ing is given the reader that it is not possible to devis’ 
formula for horsepower rating “which will be simple 


at the same time correctly account for the many variables 


present.” The scarcity of detailed data relating to' 
performance of locomotives, of strictly modern di 


sions and proportions has undoubtedly compelled the at 


thor to rely upon some material of questionable p 
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ye. Except tor the addition of figures purporting to 
wesent the evaporation from 3%-in. and 34-in. flues, 
ie XIV has been taken bodily from F. J. Cole’s loco- 
tive ratios of 30 years ago. . Estimating the evapora- 
capacity of a locomotive boiler from the values given 
Table XIV has the admitted advantage of being a rel- 
yely simple process, but whether these evaporation 
ues are applicable to the boilers of today is a debatable 
estion, to say the least. A more scientific method of 
imating boiler capacity was suggested by Lawford H. 
ysome years ago. It is to be regretted that lack of 
ficient experimental data has retarded the general ap- 
cation of Mr. Fry’s method. : 











Firebox Evaporation 


The author’s assertion that about 40 per cent of the 
al evaporation of a boiler takes place around the fire- 
x is an interesting confirmation of the results of the 
wssic experiments conducted on the Northern Railway 
France in the ’70s, with a small boiler divided into 


cramer 
the na 
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is€. Be sections. Because of the absence of normal circula- 
;eneralifiyn in the boiler, too much importance should not be at- 
-xtensii@ched to the results of such tests. Exactly what propor- 
ive Uilin of the total evaporation must be credited to the fire- 
pears x and to the tubes at various rates of combustion will 
type Giobably always be a matter for conjecture. 
d devidi Steam rates per ihp.-hour depend very largely upon 
ginedie pressure and temperature of the steam delivered to 
kenridffe cylinders. As the author makes clear, determining. 
ht radi probable average degree of superheat attainable in a 
y On Meomotive boiler involves much more than the ratio of 
time Winall to large tubes. Short-tube boilers with a ratio of 
otives @ven frequently provide more than 250 deg. of super- 
ce setiiieat, while long-tube boilers with a ratio of three have 
long "metimes given disappointingly low steam temperatures. 
g0. he table of estimated degrees of superheat on pages 149 
nd 165 should therefore only be looked upon as a rough 
: pproximation. 
| in EM On page 102, Mr. Johnson states that “at a given rate 
stensilift combustion, the temperature of the steam from the 
S It piuperheater is not affected by the use of a feed-water 
ight M@eater.” This statement would appear to require some 
1 Of aSi@urther elucidation to render it more convincing. Given 
of regiffiwo boilers of identical design and in the same state of 
nt praepair, both fired in the same manner with the same 
rates huantity and quality of fuel, but fed with water at 50 deg. 
.and 200 deg. F., respectively, it is clear that the sec- 
page Oind boiler will evaporate the greater quantity of water. 
| JUSUGERAs the same amount of heat is theoretically available for 
analys uperheating in both instances, it is difficult to see how 
a he same steam temperatures can be attained. Mr. John- 














m's statement would imply that the presence of the feed 
vater heater is responsible for some increase in the effi- 
lency of the superheater. 
The author stands on solid ground in his conservative 
‘Stimate of the saving to be expected from exhaust-steam 
hyectors. Though the advertisements of the original 
manufacturers have for many years claimed an economy 
of 10 per cent, some of the most eminent English engi- 
neers have said quite plainly that they were unable to ob- 
faim any such figure in regular service; some of them 
put the year-round saving at about five per cent. 
he steam rates for maximum i.hp. output tabulated 
‘i page 154 are apparently based upon the amount of 
‘team actually delivered to the cylinders, as the author 
oles a rate of 19.7 Ib. for steam at 200 Ib. pressure and 
inf of superheat, while F. J. Cole assumed a rate 
ee lb. under the same conditions, the latter figure 
“luding steam for auxiliaries. Before Table XXIV can 
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be employed in calculating the potential horsepower ca- 
pacity of a locomotive, some allowance must be made for 
the numerous auxiliaries without which successful oper- 
ation of the modern locomotive would be virtually im- 
possible. This allowance can be made either by increas- 
ing the assumed rate.of steam consumption or by reduc- 
ing the rated evaporation of the boiler. In estimating the 
rate of steam consumption, it is wisest to err on the side 
of conservatism. It is true that a steam rate of 15 lb. per 
i.hp.-hour has been achieved in certain road tests at max- 
imum capacity, but the author himself casts doubt on the 
accuracy of indicator cards taken during road tests. When 
it is remembered that the apparatus and methods used in 
the most modern testing plant in the world only insure a 
degree of accuracy within five per cent, the necessity for 
caution in applying the results of road tests to problems 
of design is apparent. 


Tractive Force Formula 


In discussing the standard formula for rated tractive 
force, or maximum theoretical starting effort of two- 
cylinder single-expansion engines, Mr. Johnson states 
that the tractive force obtained from this formula is 
“therefore cylinder tractive effort, and not at the rim of 
the drivers.” It will be admitted that the figures obtained 
from the formula are more conveniently used for certain 
purposes when regarded in the above light, but, strictly 


' speaking, there is no such thing as “cylinder tractive ef- 


fort.” The maximum tractive force of a locomotive is 

exerted at the points of contact between driving wheels 
Se xs x-? 

evinces on its 





and rails, and the formula 

D 
face that it was devised for the purpose of calculating 
tractive force at the circumference of the drivers. The 
exact figures are not at present available, but the writer’s 
recollection is that the factor .85P was based upon a 
cylinder mean effective pressure equal to 92 per cent of 
the boiler pressure, in conjunction with a machine effi- 
ciency of 92 per cent. These percentages were estab- 
lished during the era of saturated steam locomotives with 
oil-lubricated bearings. No doubt they would require 
revision downward to take care of the greater fall in 
pressure between boiler and cylinders of the average su- 
perheater locomotive, and the lower machine efficiency of 
grease-lubricated engines, so probably it is better to pro- 
ceed upon the assumption that the mean effective pres- 
sure in the cylinders of modern locomotives does not ex- 
ceed .85P. It may be of interest to note that a chart 
very closely resembling Fig. 26 on page 146 was featured 
in at least one publication of The Baldwin Locomotive 
Works. The legend at the left of this chart reads as 
follows: “Per Cent of Rated Tractive Force at rim of 
driving wheels.” Such contradictory data can easily lead 
to confusion. 

The author’s treatment of train resistance is concise, 
yet thorough, up to the point where he deals with the re- 
sistance of steam locomotives. When it is recalled that 
as much. as 50 per cent of the power developed in the lo- 
comotive cylinders may be absorbed in keeping the engine 
and tender in motion at high speeds, or on heavy grades, 
an accurate estimate of engine and tender resistance be- 
comes a matter of supreme importance in designing loco- 
motives. Most authorities pass over this subject as quick- 
ly and briefly as possible, and Mr. Johnson is no excep- 
tion to the rule. In the space of half a page, one formula, 
applicable to all kinds of steam locomotives, whether 
equipped with roller or plain bearings, oil or grease lu- 
brication, is presented. Example 2 on pages 197-8 in- 
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dicates clearly enough that the user of this formula must 
be prepared to exercise his own judgment. In the ex- 
ample, the engine is developing 77 per cent of its rated 
tractive force, and running with a mechanical efficiency 
of nearly 93 per cent. This is slightly better than the 
machine efficiency shown by most ‘modern locomotives 
on stationary testing plants, where the truck wheels are 
at rest, and there is no air resistance. It should also be 
observed that gradient and curve resistance of the en- 
gine and tender have been omitted from consideration in 
computing the tonnage rating on page 198, thus intro- 
ducing a serious error into the final result. 

Another error, probably due this time to a printer’s 
omission, occurs on page 207, where it is stated that 
5730 X 3.1416 is equal to 360 X 100. This should be 
5730 X 2 X 3.1416 = 360 x 100. 

The author correctly draws attention to the desirabil- 
ity of long valve travel, but does not say why maximum 
travels of from 9 in. to 10 in., which were common sev- 
eral years ago, appear to have gone out of fashion. Ta- 
ble XXXIX differs very little from the one published 
on ‘page 122 of the American Locomotive Company’s 
Handbook of 26 years ago. The greatest valve travel 
listed in both tables is 7 in., but The Baldwin Locomotive 
Works has recently built engines in which this figure is 
exceeded, without resorting to abnormal forms and pro- 
portions of the valve motion. 


Dynamometer Car vs. Road Tests 


Two chapters on locomotive testing and dynamometer 
cars contain detailed information and drawings of a na- 
ture rarely found in similar books in any language. 
Though he admits that they are “inherently less accurate 
than laboratory tests,”’ the author is a firm believer in the 
value of road tests. It has been truly said that locomo- 
tive testing plants are intended to supplement—not to 
displace—dynamometer cars; the one is the indispensable 
complement to the other. In 1933, when the French Na- 
tional Railways built a testing plant of 7,200 hp. capacity 
at Vitry-sur-Seine, four 70-ft. all-steel dynamometer 
cars were constructed at the same time. 

The last seven chapters of the book, dealing largely 
with the economics of locomotive operation, deserve the 
careful study of operating department executives, even 
though a few of them may have some slight difficulty in 
grasping the mathematical formulae with which the chap- 
ters are interspersed. The author’s treatment of the Die- 
sel versus steam question is of especial value because of 
its relatively unbiased nature. In this respect, it is in 
refreshing contrast to the reams of propaganda issued 
during recent years by the supporters of both forms of 
motive power. In this paper war, both camps have over- 
looked the simple fact that, so far as the future is con- 
cerned, the main question is whether the railway or the 
highway shall be the backbone of our transportation sys- 
tem. If the railway is to continue in its predominant 
position, the motive power of the future must be chosen 
in every case on the basis of careful analysis of financial 
and operating problems. Mr. Johnson has assembled an 
array of facts and figures which should simplify the 
study of these essentially complicated problers to a great 
extent. { 

Every man occupied with or interested in the design 
and operation of railway locomotives should possess an 
up-to-date working library. ‘The Steam Locomotive” 
is a mine of information that will occupy a useful place 
in that library. Despite a few minor defects and errors, 
unavoidable in first editions, this book will certainly rank 
as a standard reference work on its subject. 
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Locomotive 
Steam Distribution 


(Continued from page 251) 





limits the effectiveness when cut-offs shorter than 25 » 
cent are attempted. The harmful effects of too mg 
pre-admission and high compression are recognized apj 
there is a growing tendency to block off quadrants, my 
ing it impossible to operate at cut-offs shorter than 
per cent. igge! 
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CYLINDER CLEARANCE 


Cylinder clearance has an important effect upon e 
pansion and compression, as by it an apparent cut-off 
a known ratio creates, in reality, a considerably long g the co 
actual cut-off. ands off, 

Straight and direct ports to the cylinder reduce thi concern 
clearance, but it is impossible to design ports of adequa me from 
passage area to give at the best less than 8 or 9 per cen te 
cylinder clearance volume. From the foregoing, we hay ae 
seen that the wasteful effect of cylinder clearance can \q"Y eet 
offset to a large extent by compression. But this exceg A mini 
volume of steam has to pass the exhaust nozzle. hetract fre 

A little study of the matter will show that cylindefi)casiona 
clearance is a speed limiting factor for the reason that ; 
high piston speeds this excess volume of steam necessar 
ily has to pass the exhaust nozzle—thus increasing th 
back pressure on the pistons. 
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Braking 
High-Speed Trains 


(Continued from page 259) 


situation affords is so broad that we are free to seled 
almost any rate we care to employ with our wheel-siggpould b 
control relay. We have chosen the rate of 10 m.p.h. pegpf which 
sec., first, because it provides sufficient margin above the biving Ot 
maximum train retardation rate to insure against umfihe fund: 
intentional functioning, and yet incipient wheel sliding i 
detected early enough to make possible the lowering of 
brake-cylinder pressure in time to avoid the wheel cont 
ing to a complete slide. In fact, we have taken graphic 
records of wheel retardation in actual road operation and 
have been fortunate enough to record graphically incipient, 
wheel sliding, and in some cases the reaction of the whee 
slip controller was so prompt that it required care 
analysis of the records to locate the change in the pattem 
produced by the wheel first slowing down and then te 
suming train speed. 
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Makes Maximum Brake Performance Possible 


It may be asked if this anti-wheel-slip device, which w 
have termed Decelostat, will lengthen the stopping dis 
tance if it functions as a result of a wheel slipping, and 
particularly in high speeds. The answer is that it doe 
not, as has been demonstrated by actual road tests. As 
matter of fact, the stopping distance is shortened becaust 
a sliding wheel is not as effective in stopping a vehicle a 
one braked just under the point of wheel sliding. The 
ability materially to increase the braking effort in the 
manner in which we have described makes. possible con- 
sistent maximum brake performance under all kinds o 
adverse conditions, equivalent to the best performanc 
that otherwise is only possible under the most favorable 
rail conditions. 
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jigger in the Woodpile 


jr Roundtable discussions, inaugurated a few months 
go, got off to an exceptionally good start and seem to 
growing in popularity. In announcing and present- 
hg the contributions we have been careful to keep our 
ands off, so far as attempting to steer the discussions 
1ce this concerned. Their value rests in the fact that they 
lequatif.me from practical men in the field, who are intimate- 
chad , associated with the various developments, and in 
can many instances have decided opinions about them. 
excegt A minimum of editing has been done, in order not to 
letract from the contributors’ thought and expression. 
ylinde)ccasionally, however, we have wondered just how our 
that df xders would react to certain comments and state- 
Cesar 
ng teens: Indeed, we have been hopeful that some of 
hese would be questioned in letters to the editor, 
which we could print and thus provoke further thought 
ind discussion. 
The contributions in the Roundtable on Hot Boxes, 
hich will be found elsewhere in this number, would 
eem to afford excellent grounds on which to base a 
eal, lively and constructive discussion. Do you agree 
vith all of the statements that are made? If not, why 
ot? Certainly there are one or two suggestions that 
o|-sliggpnould be questioned and a more thorough discussion 
n. pelt which might be of considerable practical value in 
e thifiving our readers a better understanding of some of 
he fundamental principles of journal box lubrication. 


ON ex 
t-off (l 
longe 







fin Empty Water Glass 
tequires Decisive Action 


Bina statement which appeared on page 83 of the Febru- 
ary issue of this publication, John M. Hall, director, 
Bureau of Locomotive Inspection, called attention to the 
increases in boiler explosions which have been taking 
place since the last fiscal year of the Bureau closed on 
June 30, 1942. He called attention to seventeen such 
doea*Plosions which had occurred since last July 1 “which 
resulted in the death of 14 experienced enginemen, fire- 
men, and trainmen and seriously injuring 46 others.” 
Addressing himself particularly to enginemen and fire- 
men, Mr. Hall urged on them the importance of being 
_Belert with respect to the water level in the locomotive 
boiler. 

Since that time reports of twelve of the accidents to 
which he referred have become available. Six of the 
twelve illuminate the question of what takes place. in the 
















Tones’, Mechancal Engineer 








locomotive cab during the few minutes prior to the final 
catastrophe in locomotive boiler explosions—a question 
to which there is no answer in all too many cases. In 
these six instances the evidence indicates that the en- 
ginemen were aware that the water in the boiler was 
receding at a dangerous rate, or was already danger- 
ously low. For considerable periods of time prior to 
the ultimate crown-sheet failures, the evidence shows 
that the men in the cab had been endeavoring to 
bring the water back into the glass, in some cases in 
the face of a succession of unexpected difficulties which 
consumed all too many of the precious minutes within 
which they had to take effective action to avoid disaster. 

Why do these men persist in trying to restore the 
water level in the face of such extreme danger? At 
least two reasons may be suggested. A locomotive 
boiler which can evaporate from 70,000 to 80,000 Ib. of 
water an hour will have between 500 and 600 gallons 
of water between the bottom of the water glass and the 
top of the crown sheet at its highest point. This is 
between 4,000 and 5,000 Ib. of water. If the feed- 
water supply has failed completely, the water between 
the bottom of the water glass and the top of the crown 
sheet will be evaporated in from four to five minutes 
if the boiler is working at full capacity, or in eight to 
ten minutes if working at half capacity. Are enginemen 
generally aware of this extremely narrow margin of 
time within which they can be sure of safety after the 
water first disappears from the bottom of the glass? 

Consideration should also be given to the fact that in 
their day-by-day experience in train operation constant 
pressure is exerted on enginemen to avoid delays. On 
the other hand, experiences with low water are infre- 
quent and men are not under constant pressure with 
respect to the steps which should be taken when water 
cannot be kept in the water glass. In the absence of 
positive evidence that there is no time for further efforts 
to restore the water in the boiler, habit prevents a deci- 
sion to pull the fire, by which the engineman: makes 
himself responsible for an engine failure. 

How many railroads have formulated definite rules 
of action embodying safe procedure to be followed when 
low-water. emergencies present themselves? Probably 
no one will disagree with the statement that such rules 
should be established. But that is only the first step in 
dealing with this situation. The real problem is how to 
enforce these rules once they are established. The cus- 
tomary method of disciplining men for infraction of 
rules is seldom available after a crown-sheet failure. 
But there must be some means of bringing them regu- 
larly to the attention of the men who are expected to. 
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observe them promptly when the emergency requires. 
The very lack of opportunity for acquiring familiarity 
by observance calls for the use of bulletins, the sending 
out of periodic reminders, or periodic examinations by 
the road foreman of engines. The application of some 
such methods is essential if these employees are to act 
decisively in time to prevent disaster, when the emer- 
gency arises. 


Nine Weeks—125.885 Defects 


Compiled figures released by the Mechanical Division 
of the A. A. R. show a total of 125,885 defects reported 
by the American railroads during the first two months 
of this year which required setting tank cars out of 
trains for attention or repair. This figure represents 
a daily average of more than 2,100 cars and is an indica- 
tor of the intensive utilization being made of tank car 
equipment. More important, it points to the one class 
of equipment in which the danger of serious accidents 
with possible loss of life and certain property damage 
appears to be almost inherent. 

A breakdown of the causes of these set-outs indicates 
that the great majority of them occurred in connection 
with car parts which are always potential sources of 
accidents. Hot and cut journals accounted for 6,203 
of the total, brake rigging and brake beam defects for 
17,548, defective and slid flat wheels for 26,394, truck 
defects, including springs and snubbers, for 18,137, 
draft gear and underframe defects for 19,481, a total 
in these classifications of 87,673 of the general total of 
125,885. Most of the remainder were caused by in- 
operative air brakes, overdate brakes, and defects in 
piping or other parts of the air-brake system. 

Surely the vigilance and attention to duty of the me- 
chanical department employees, assisted often by those 
in the transportation department, is plainly evident in 
the figures given. The need for such vigilance will not 
lessen as heavy oil movements by railroad continue. 
Because of it the number of accidents to solid oil trains 
and to mixed trains in which tank cars are included has 
probably been held to a minimum when operating speeds, 
the demand for quick turn-arounds, and the condition 
of much of the equipment operating is considered. 

It is dangerous, however, for mechanical and operat- 
ing officers to close their eyes to the fact that the condi- 
tion of tank car equipment is growing steadily worse 
despite the patch work repairs being made from time 
to time. The efforts of the Mechanical Division have 
been directed primarily to the application of snubbers 
to spring nests and the substitution of steel wheels in 
place of chilled-iron wheels. Both programs are pro- 
gressing but, to date, only about 35 per cent of the cars 
have been equipped with snubbers. -The number 
equipped with steel wheels is hardly large enough to 
reduce appreciably the possibilities of derailments. 
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It appears that the most important thing to be qm gential ills 
sidered is that many of these cars are accumulatiny side of the 
total mileage far in excess of what they formerly ; gitting lig! 
cumulated each month and are doing it at speeds whiqustallations 
are much greater than those for which much of the equi ited aPP 
ment was designed. Oil movement is vital to the y,mmade witho 
effort and speed in its movement is a necessity but qgucnaracterist 
trains spread out over the right-of-way, perhaps .jmn0W availal 
fire, can not deliver their loads to shipping points jquttic@l Sect 
movement to any of the theaters of war. They can dejgm It see™S 
other vital movements for long periods while wreckaggmes wide ap 
is cleared and roadbeds restored to serviceable congqmtempotaty: 
tion. Such conditions can occur more frequently jf jmplace: Sor 
present excellent work is not continued or if adequajmet» 4°° b 
repairs are not given to all equipment in need of mo gvailable 11 
than rip-track attention. There is an old saying tha 
“You can work a willing horse to death,” and ca 
must be taken that tank cars are not so treated. 

The present cooperation between owners, railroad 
the A. A. R. and interested government agencies wi Mode 
need to be continued, and even increased, if the volun Need« 
of oil movement to the East is to meet all military anf 
essential civilian demands. During the first two mont! 
of the year, 125,885 set-outs represented almost fiy 
per cent of the total cars, empty and loaded, handle 
The figure indicates that there is no compromising wit 
safety in handling tank cars but it is so high as to ind 
cate that there is a tight situation which must not } unustial 
allowed to get out of hand. Railroaders can be dé beyond | 


pended upon to do their part to see that it does not. 9" oe 
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Cold-Cathode sicigl 
Fluorescent Lighting ae hot 


Within the past five years the hot-cathode, low-voltagd@§ made p 
fluorescent lamp has revolutionized industrial and com establis! 
mercial lighting. Its invasion of the home has betif{ pacity « 
less successful, probably because of its shape and it§ nages < 
deficiency in the red end of the spectrum. The incan§ keep th 
descent lamp is still in the ascendancy, but it can ex (2) th 
pect further inroads from both the fluorescent and thd§ termin: 
high-intensity mercury-vapor and sodium-vapor lamps back o1 
The principal reason for this change is the high efi§ In s 
ciency of the new light sources. small ¢ 
Very recently, a number of lighting installations have§ as mu: 
been made which employ the cold-cathode fluoresceni§ road t 
lamp. This seems a little strange since one of the earli§ done | 
est electrical devices, the Geissler tube familiar to every return 
high-school student, and which was invented about 10)§ motiv: 
years ago, is a cold-cathode tube. The neon sigis§ spite 
which make or at least made a ruddy glow over most nomic 
of our towns before they were quelled by dimout ref On 
quirements are also cold-cathode tubes. These att§§ live y 
quite efficient, but they are unsuited to general illum§ any i 
nation requirements because of their color. done. 
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The thing which has made the cold-cathode tube ®§ equip 
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ential illuminant is a fluorescent coating on the in- 
jde of the tube which produces a high-efficiency lamp 
witting light in usable colors. A number of successful 
isstallations have been made and these include a very 
‘ited application to car lighting. These had to be 
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le equig 
the yammade without adequate engineering information on the 
- but qgcuaracteristics of cold-cathode lamps. Such data are 





raps qgnow available and are published in brief in the Elec- 
ints jqqrical Section of this issue. 

in dele It seems unlikely that the cold-cathode lamp will find 
reckagimas wide application for lighting as its hot-cathode con- 
- congqtemporary, but for specific application it has a definite 
y if thggplace. Some standards of lamp length, voltage, sockets, 
lequajetc., are being established and with engineering data 
f mogavailable it can now be used intelligently. 
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Abeut two years ago when the defense program really 
got under way the railroads were in a position with re- 
spect to physical facilities wherein there was some ques- 
tion as to their ability to meet the pressure of greatly 
increased traffic. The fact that the roads have met the 
ot py wnusual demands of the last 24 months in a manner 
e qe beyond the expectations of even the most optimistic 
>t, Was due as much to the ability of railroad personnel to 
use the facilities they had in a most efficient manner as 
to the facilities themselves. 

In the matter of motive power the railroads entered 
this period with several thousand fewer units than they 
had in the peak traffic years of the pre-war period and 
as freight and passenger movements increased by leaps 
and bounds two factors, other than the human factor, 

ltag@§ made possible the performance records that have been 
cong established. - These two factors are (1) the latent ca- 
beef pacity of the modern locomotive to handle heavy ton- 
| if mages at high speeds and 4ong daily mileages and to 
cai keep this up for longer periods between shoppings, and 
ex (2) the ability of our railroad repair shops and engine 
thf terminals to overhaul or service equipment and get. it 
nps@ back on the road in the least possible time. 
efi In spite of the fact that on many roads relatively 
small groups of modern locomotives have been handling 
lave’ as much as 60 per cent of all of the freight traffic of a 
enl§ road the job that has been done could never have been 
itl-§ done had it not been for the ability of the back shop to 
ery§ return to and maintain in service several thousand loco- 
10% motives that were able to carry a share of the load in 
gis§ spite of the fact that they could not be operated eco- 
ost nomically. 
f¢@ = Only those in the railroad industry who have had to 
are® live with the shop and engine terminal problem have 
i§ any idea of the difficulties under which this job has been 
done. On most roads the largest part of the repair shop 
equipment is not only not modern but is definitely ob- 
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solete. In normal times the job of maintaining motive 
power and equipment does not impose too serious a 
burden on machine tools and shop facilities but in times 
such as we have experienced in the past two years the 
total shop hours, and consequently machine tool hours, 
has increased to such proportions that many of the tools 
with which shops are equipped have forcibly demon- 
strated their inability to meet present needs. 

To side step the issue of the need for shop equipment 
any longer is to gamble with the ability to maintain the 
motive power and equipment which the roads need to 
do their part in the war effort. For purely patriotic 
reasons, if not for practical reasons, many mechanical 
men responsible for the condition of repair shops have 
assumed that while the nation was equipping its de- 
fense plants with new machinery the railroads should 
do everything they could to get along with what they 
had at a time when other industries had the first call 
on new machine tools. At present there are definite in- 
dications that the defense plants have reached a stage 
in their tooling programs where their demands on the 
machine-tool and shop-equipment industry are falling 
off and there is now a definite plan to divert a portion 
of the machine-tool productive facilities and manpower 
to the direct production of munitions. 

There is plenty of capacity in the machine-tool in- 
dustry to take care of the relatively limited needs of 
the railroad industry and now is the time when the rail- 
roads should make a thorough analysis of their machine- 
tool and shop-equipment requirements and take such 
action as may be necessary to. guarantee the installation 
of such up-to-date units as will enable them to main- 
tain the required high rate of motive-power and equip- 
ment-repair programs. . 

The effect of high-speed full-tonnage operation in 
both freight and passenger service is being reflected in 
the difficulties which are being experienced in locomo- 
tive and car wheel departments. One mechanical officer 
offers the opinion that the wheel shops constitute a 
serious bottleneck in the output of cars and locomotives. 
There are also many indications that new shop tools 
are badly needed in connection with the main and side 
rod, the turret lathe, and the piston and crosshead de- 
partments. 

There are several reasons why new shop equipment 
is needed, of which the principal ones are to increase 
output, to decrease cost, to obtain greater accuracy and, 
possibly most important of all at this time, to compen- 
sate for the growing manpower shortage. Of these 
four, the last two are immediate reasons and the first 
two are what might be considered post-war reasons, 
for which it is well to be prepared. 

If there are those who feel that the modernization of 
shop facilities can be ‘postponed until after the war, it 
might be worth while to study this problem in the light 
of winning the war. The chances involved in post- 
ponement may be a deciding factor in a failure of our 
rail transportation system which every one in the rail- 
road industry has worked so hard to prevent. 
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Roundtable 


What About Hot Boxes? 


A.A.R. Should Insist 
On Uniform Practices 


During 43 years’ service in the car depart- 
ments of five trunk line tailroads, I have 
had an opportunity to observe on many rail- 
roads the practices in wheel shops, the 
wheeling and journal box attention, and-also 
the work of oilers in the transportation 
yards. I believe that the lack of uniformity 
is responsible for more hot boxes thah any- 
thing else—that is, the kind of material 
used, handling of the material, and the 
workmanship in the wheel shops, and that 
of the carmen and oilers in keeping the 
journal boxes and contained parts in the 
proper condition. I have noticed that the 
railroads having the best records are those 
which follow a uniform practice in their 
attention to journal boxes. Each railroad, 
however, is depending on others, as well as 
private companies to do their part of the 
work and do it properly. 

Railroads are less uniform about this 
feature of the work than anything else, and 
since hot boxes have always been the great- 
est single source of trouble, I believe the 
A. A. R., which has already gone a long 
way, should agree to uniform practices, 
leaving nothing optional. Also, as they 
have done on other work, have men with 
A. A. R. authority visit railroads and pri- 
vate car companies to see that the work is 
performed according to A. A. R. rules. 

In attempting to place responsibility for 
hot boxes, nearly all will say it is a “man 
failure;” but have you ever tried to find 
the man? Is it the fellow who purchased 
the material, or the one who handled or 
used it; is it the wheel shop; could it be 
the switchman, the trackman, the road en- 
gineer, or the loader of the car? The 
more interest taken by all employees, the 
fewer hot boxes. 

After all is said and done, there is more 
said than done—about hot boxes!—T. S. 
Cheadle, Chief Car Inspector, Richmond, 
Fredericksburg & Potomac. 


Don’t “Pencil Pack” 


On the morning of the day on which your 
May number reached me I went through 
our waste reclaim department and saw our 
genial journal box packer getting a load 
of waste from the bin. As he pushed his 
wheelbarrow along the track I noticed that 
the waste was as springy as a load of well- 
cured hay and called his attention to the 
fine quality of the waste he was getting. 
He replied, “She is good waste.” Later in 
the day I noticed the same man pulling 
waste from a car to be repacked, and 
Heine was having quite a struggle getting 
the waste from the box. The hook would 
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pull through and he would only get a few 
pieces at a time. He remarked, “This one 
been too much pencil packed,” and I won- 
dered if he was not right. You know that 
“pencil packed” boxes are those on which 
the records have been changed but not. the 
waste. I believe that the soggy mass of 
waste in these boxes, if left to make an- 
other trip, would soon cause the journals 
to heat. 

I believe that some day we will, if we 
continue to use the present type of journal 
bearing, caliper every journal and apply 
to each a bearing that will fit it within 
Yo in., thereby reducing the load per 
square inch to a normal figure and reduc- 
ing the high temperature which results 
from “breaking in” a new bearing. 

New men should not be used to pack 
journal boxes. An experienced hand knows 
by the feel of the waste when it is just 
right and will not pack it too tight; and 
above all, they must not be “pencil packed.” 

Just one more comment. In my opinion, 
all trucks should be equipped with some 
form of snubber springs to lessen the blows 
on bearings, caused by the bouncing of car 
bodies.—Western Car Foreman. 


Snubber Springs 
Are Recommended 


The question is asked, in regard to hot 
boxes, “Is it design; is it the bearing; is it 
packing methods; is it inspection, or is it 
supervision that is at fault?” All of these 
have, no doubt, been contributory factors 
in times past, and with the possible excep- 
tion of the first two, probably caused an 
occasional hot box now and then, here or 
there. They will continue to do so, be- 
cause human beings cannot operate at 100 
per cent efficiency. However, a “peren- 
nial offender,” to the writer, indicates a 
greater number of hot boxes than what 
should be considered normal. Your list 
does not include train speeds, which may 
be the cause of hot box epidemics. 

Train speeds have been very materially 
increased during the past ten years, and 
since war was declared, more trains are 
operating at higher speeds than ever be- 
fore. These higher speeds get into critical 
speeds where harmonic action (bouncing) 
occurs. For fully loaded freight cars the 
rate of bounce is about three per second 
at about 36 m.p.h: on 33-ft. rail, and about 
42 m.p.h. on 39-ft. rail. For empty cars 
the rate of bounce is about six per second 
at about 70 m.p.h. on 33-ft. rail, and about 
83 m.p.h. on 39-ft. rail. Of course, loads 
between these two extremes have rates of 
bounce between three per second and six 
per second. 

What has all this to do with hot boxes? 
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Just this. 


Fully loaded cars, and ¢ 
loaded down to about three-quarters of {; 
load, when they bounce, will drive pijming that afte 


springs solid on the downward stroke, Timeted to cau 
instantaneous force of such blows, in ;mpno OWNS the 
neighborhood of three blows per secoygme ox. The 
will very likely change the contour of ¢gmeids, tarry ™ 
journal bearing, and may cause incipjegmttamination: 
cracks in other parts of the truck, whigmpbricating P! 
may eventually lead to failure. At jmpost ca5¢s th 
other extreme, empty cars, and cars loaigqite of these 
up to about three-quarters of full loqmesiv’ 

when they bounce, will throw the load of™ If the oil 

plain springs at about six to three and jmportion of ho 
half times per second, which means th; t certainly I 
from six to three and a half times pqmphanges 10 th 
second there is no pressure on the journgmt reclaimed 
bearing, and the bearing may be going ypriter that tl 
and down at the same rate. Under symiese items 1 
circumstances it is relatively easy for remedy 
strand of waste to get between the bearings 1 to b 
and the axle journal. That may not meeting oil w 
a hot box on that particular run if eather it 1s 
car is empty, or even if the car is carngp! @ light 
ing a light load, but unless discovered age’ "8 S 
corrected before the car is more heavilgpdditions of 
loaded, a hot box, in all probability, wigptisfactory | 
result. ppears to | 


What is the remedy? The writer quotdl light ne 
from the report of the Committee o jeconds S. 
Freight and Passenger Car Maintenance qqpot of ar 
the Car Department Officers’ Associatio fiectively : 
for the 1940 annual meeting, under tae” oe 1 9: 
heading, Hot Boxes, as follows: “The wae” ae 
of snubber springs on equipment of dg “CUC® © 
kinds is recommended, as it is felt thm” patents 
snubber springs will, by decreasing the fre -¢ 
quency of solid blows, help eliminate som ten 
of the causes for hot boxes.”—Cyrus | r4 
Holland, President, Holland Company, Chi ieee . 
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Oil Largely Responsible 
For Mechanical Difficulties 


The railroads of the northern half of th 
United States experience peaks in the nw 
ber of- hot boxes during July and Augus 
and occasionally in September. Anothe 
peak of about the same magnitude occufi 
in January and February, extending som 
times into March. Since this is a mor 
or less general condition, there must be 
common cause. In our opinion it is large 
ly to be found in one of the inherent prop 
erties of all petroleum lubricating oils 
that is, the change in viscosity with tet 
perature. In cold weather the oil becom 
viscous and flows poorly. <A _ lubricating 
device that depends upon capillary actiot 
to feed the oil to the bearing is likely 
suffer. On the other hand, in hot weathtt 
the oil thins out and tends to go to tht 
bottom of the box. It will be drawn ® 
to the journal by capillary action in suft- 
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st volume once the flow has become 
ublished. 

In view of the relatively small number 
thot boxes compared to the number of 
als in operation it is clear that the 
«le arrangement that is employed for 
Hrication is remarkably successful. It is 
iy clear that minor defects in the system 
fe not the major cause of hot boxes, al- 


hugh they are the cause of a part of 


d cagmem. The lubricating oil is the major 
of fymement entering into lubrication and any- 
e phiamming that affects it adversely can be ex- 

















«ted to cause hot boxes regardless of 
i) owns the car or who put the oil into 
ebox. The presence of dirt, water, fatty 
ids, tarry matter, soap, and various other 
intaminations have an influence on the 
bricating properties of the oil, but in 
wst cases the oil goes on functioning in 
nite of these unless the amounts are ex- 
lssive. . 

If the oil is responsible for the major 
an( Morton of hot boxes, what is the remedy? 
s that certainly is not to be found in ordinary 
es pamianges in the specifications for either new 
reclaimed oil. It is the opinion of the 
ing ygpriter that the A. A. R. Specifications for 
hese items provide suitable grades of oil. 
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boxes is to be found in fortifying the lubri- 
In cold 
if qreather it is best fortified by the addition 
if a light oil poured on the packing on 
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he rising side of the journal. Possibly 
dditions of the regular car oil would be 
atisfactory if warm oil could be used. This 
bppears to be quite impractical. However, 
b light oil with a viscosity of about 100 
teconds S.U. at 100 deg. F. and a pour 
bint of around —50 deg. F. has served 
Bicctively on the Milwaukee. As pointed 
bit in an article in the Railway Age of 
fay 28, 1938, the use of this oil has helped 
o reduce hot boxes in the winter months 
ery extensively. Application of the oil in 
e train yards just before leaving the 
eminal is a regular practice when the 
Iemperatures drop below +15 deg. F. 
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journals giving no trouble. Consideration 
of the fact that the journals also operate 
very well with much lighter oil, for ex- 
ample, when the so called “free oil” men- 
tioned above is used in winter months, 
shows that it is not higher viscosity that is 
required. What is needed is to get the oil 
from the bottom of the box to the journal. 
No oil, no matter how good it is or what 
the viscosity is, will lubricate a journal it 
does not reach. Records indicate that the 
first few miles, possibly up to 25 from the 
terminal, are the most critical. This seems 
to indicate that the oil has begun to cir- 
culate properly by this time if it is going 
to at all. What is needed, therefore, is 
enough oil applied to the packing on the 
rising side of the journal to reestablish cir- 
culation; in other words to take care of the 
lubrication until the circulation is estab- 
lished. 

It is realized that the above recom- 
mendations will not eliminate all hot boxes. 
Hot journals due to mechanical defects may 
scarcely be affected. Only good inspection, 
making the indicated repairs and in general 
keeping the trucks in good mechanical con- 
dition will affect this type of hot box. 
Passing the buck to the next foreman on 
the line is not going to help at all. 

There are some mechanical changes 
which the author feels could be made to 
improve the hot box record. One of these 
is to reduce the clearance now allowed 
between the bearing and the bosses in the 
box which maintain the brass in position. 
This is now % in. and allows too severe 
an impact load between the bearing and 
the ribs. The badly battered condition of 
the sides of brasses appears to be good evi- 
dence that this tolerance is too large. As 
the brass becomes deformed the babbitt is 
squeezed out into the oil groove at the edge 
of the lining. This interferes with the 
proper circulation of the oil. Also the 
battering of the bearing produces a rough 
and ragged condition on the edge of the 
brass which provides a place to’ catch any 
stray threads of packing and lead to a 


This is a matter that could and should be 
studied by the A.A.R. since it is common 
to all railroads. 

The type of packing that is used has 
some influence on the lubrication but it 
seems more important to maintain it in 
good condition. Excessive amounts of fine 
dust, whether abrasive or otherwise, will 
interfere with oil circulation if nothing 
more. Well fitting lids, dust guards that 
are properly maintained and renewal of the 
packing at the required intervals, will all 
help to reduce hot boxes that may be due 
in whole or in part to these causes. L. E. 
Grant, Engineer of Tests, Chicago, Mil- 
waukee, St. Paul & Pacific. 


Supervision a Large Factor 


What has been done to improve the de- 
sign of bearings? The answer is practically 
nothing during the past 70 years, since the 
present design was adopted as standard. 

What is being done to improve design 
and performance? The answer also is 
practically nothing. 

What can be done to improve design and 
performance? The present design was well 
conceived and from a practicable viewpoint 
has stood the test of years of severe serv- 
ice. Recent minor changes in design of 
the standard bearing (not temporary war 
standard) will tend to reduce the number 
of hot boxes and correspondingly increase 
the service life of bearings. 

If earnings permitted, and if it were prac- 
ticable to give each freight car the same 
relative attention as each of the more 
modern locomotives and passenger train 
cars receive, roller bearings would seem 
to be the solution of the hot box problem 
on freight cars; however, as neither of 
these barriers can be hurdled in the fore- 
seeable future, we are confronted with the 
problem of what can be done under pres- 
ent and normal conditions to improve the 
performance, and to that end I submit the 


Chi The remedy for hot boxes in summer wiper. Excessive wear of the ribs in the following: 

"Bhonths does not lie in the addition of box contributes to the amount of movement 1. Reduce coupling speeds of all cars to 
heavy oil. Ordinary car oil has sufficient possible for the bearing. These ribs could not more than five miles an hour. This 
‘iscosity to lubricate the journal satisfac- be restored to the original or other de- is necessary to prevent waste grabs. 
torily, as is proved by the majority of the sired dimension very readily by welding. 2. Many hot boxes are caused by severe 
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the Please Tell Us? 

CCUTS 

ee One of the most amazing technological developments in recent years, 

be a and particularly during the present World War period, has been that 

ire in the field of plastics. The railroads, hard pushed for essential ma- 

tis terials for freight and passenger cars, have sought eagerly for substi- 

tem- tutes. A mechanical department executive has asked us this question: 

pms ‘Can plasties be used effectively and advantageously for the replace- 

oo ment of metals in car construction?’ We need your assistance in 

“tio e . . 

* f0 answering this question in our July Roundtable. Tell us just where 

ther and how they can be used to advantage. Your letter must be in our 

the New York office not later than June 14. Have you a question that 

Ps you would like to see discussed in succeeding Roundtables? 
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lateral thrusts, vertical bouncing and roll- 
ing On poor track and on curves, because 
of excessive speed of trains in relation to 
physical condition and design of the con- 
ventional journal box assembly and method 
of lubrication. These factors should be 
considered by operating and mechanical 
officers when determining maximum speed 
of trains. The usual practice is for operat- 
ing officers to determine the speed of freight 
trains on basis of the maximum speed the 
equipment, bridges and track will stand 
and not cause derailments ; and so long as 
this practice governs, hot boxes will con- 
tinue to be a real source of trouble. 

3. Use the correct amount of properly 
prepared and/or renovated packing in ac- 
cordance with A.A.R. specifications. Ex- 
amination of packing in boxes recently re- 
packed indicates A.A.R. specifications in 
many cases are not being fully complied 
with. Maintain trucks in better condition 
than is now the practice, giving particular 
attention to condition of wheels, journal 
bearings and wedges. See to it that cars, 
both open and closed types, are loaded in 
accordance with A.A.R. loading rules. Im- 
properly loaded cars, especially in cases of 
overloads and loads unevenly distributed, 
which result. in excessive weight on one 
end or one side of cars, is the direct cause 
of many hot boxes. 

More intensive and, intelligent super- 
vision will greatly reduce, if not eliminate 
hot boxes, many of which result from fail- 
ure to comply with approved practices 
herein enumerated. 

In conclusion, much may be accomplished 
through the exercise of unceasing effort on 
the part of all car department officers in 
seeing that the supervisors are impressed 
with the necessity of the use of proper 
practices in the maintenance of equipment, 
and that operating departments are kept 
aware of the deleterious effects of exces- 
sive switching and train speeds.—F. G. 
Moody, Superintendent Car Department, 
Northern Pacific. 





Emphasizes Strict 
Attention to Details 


Yes, one hot box is one too many. In 
every train of 100 cars, we have, with the 
present box assembly, 800 potential hot 
boxes, thus emphasizing the importance of 
proper attention at each point of inspection. 

There are many mechanical as well as 
lubricating factors that contribute either 
individually or in combination to the failure. 
If the journal bearing, the wedge, the top 
of the box or the journal itself are not in 
satisfactory condition, or if the packing is 
not properly applied, it is apt to cause 
trouble. More consideration should be 
given to the potential hot box. Many fail- 
ures could be prevented if remedial meas- 
ures were taken before journals run hot. 
Poor journal protection invites trouble and 
as long as we allow water and other foreign 
matter to enter the box freely and mix with 
the oil.and waste, hot boxes will be with us. 

The A. A. R. rules define the quality of 
oil and waste—new and reclaimed—to be 
used, and these requirements should be 
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strictly observed to insure that the oil de- 
livered between the bearing and journal 
is of sufficient film strength to carry the 
load. Of first consideration is strict at- 
tention to details. If better results are to 
be secured, there must be unity of purpose 
and the success of our effort depends upon 
how well we school and instruct our men, 
for no matter how good the quality of the 
waste and oil may be, a satisfactory’ per- 
formance cannot be had with mechanical 
defects present. 

In addition to careful examination of the 
mechanical details, including wheel shop 
practices, care must be taken to see that 
the waste is of satisfactory quality, properly 
saturated with a good grade of oil and the 
packing properly applied in the box to in- 
sure capillary attraction and -.a continuous 
flow of oil to the point of lubrication. Let 
me emphasize that most of our troubles 
could be overcome by competent workman- 
ship, rigid inspection of details and constant 
vigilance. In short, we must make our 
organization hot box conscious and impress 
upon all concerned that such failures are 
expensive, and cause delays and incon- 
venience. Closer attention and policing of 
the work will pay big dividends—D. W. 
Ditmore, Master Car Builder, Delaware 
& Hudson. 


Must Practice 
Greater Refinement 


Successful journal box lubrication is de- 
pendent on a great many mechanical con- 
ditions, and the greater the degree of in- 
telligent refinement applied, the greater 
degree of success will be enjoyed. I use 
the word “enjoyed” advisedly. 

Then there is the multitude of other af- 
fecting conditions, such as climate, terrain, 
train speeds and handling, conditions that 
vary widely in different sections of the 
continent. 

Each section is wise to its worst season. 
For example, in the Northwest we look 
forward each autumn to our red flannels 
and to hot boxes, as their seasons are co- 
incidental. The more careful mechanical 


attention devoted during the hot box slack | 


season, the better prepared you are going 
to be when conditions get bad. Since there 
are 100 direct or contributing causes for 
hot boxes, year around thoroughness is 
absolutely necessary. 

True, when the trouble reaches epidemic 
proportions a large measure of it may be 
attributed to certain causes, simply be- 
cause those are the weakest links. Study 
those carefully and do something about 
them before next epidemic season. Study 
your oil characteristics, particularly its 
reaction to cold, heat and moisture. Oil 
that congeals to a sticky mass is not a 
good cold weather oil, neither is one that 
becomes very thin in hot weather. 

Clean oil of proper characteristics and 
good, well-cleaned waste are good starting 
points. Bearings must be thoroughly in- 
spected and the defective ones removed. 
Wedges must receive the right attention— 
particularly watch that hump. If you use 
flat wedges you are asking for trouble and 
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The fit of the applied bearing to th; 
particular journal is no doubt one of ¢ 
strides that can be made in successful ly 
























































rication. On the Great Northern we haygme "45 S€Ve 
developed a practical method for doing! To the 
that and also for making a considerahim the | 
saving by using reclaimed bearings on symp 0@55°S } 
tem cars. This method has been in syqupr this Pro 
cessful use for seven years on both freig} ). To the 
_and passenger cars. to insuff 
One of the “niggers in the wood piledgmtace at a 
is the dust guard, a misnomer if there evs 10 the 
was one, since after a very short time me side, of 
certainly does little guarding. We haygewing fre 
found that much trouble was due to wipgu'¢ ™ the 
arid small grabs. These can generally jee liming 1 
removed before they get under the bearing When the 
by the use of a special small, fine edge) * will 
hook. Use good lids on the boxes. Wat ™ OF ™ 
your journals to prevent scratching of angu"’ machit 
kind. eWatch your wheel mounting. Manges condit 
hot boxes are directly due to imprope pble to co 
wheel shop work. dary wipe 
Out-of-round and comby wheels caus !he chang 
hot box trouble, as do stiff center plategm!! not do 
car down on side bearings, and bad springp uSed in 
action due to absence of effective frictiogpilfoad ins 
truck springs or snubbers. Weak am roughly 
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slack draft gears cause undesirable ca 
shocks that are transmitted to the jourm 
bearing, often “jumping” the brass an 















causing a grab. There is one cause thgp are eith 
is much maligned, and that is insufficie ople are 

oil in the box. The quantity of oil aqtlieve a pi 
tually working is only a few drops; gettingg® best, a 
those few drops up when and where needegaking roll 
is the problem, but that will not help eitheget Job witl 
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if other major constituents of the box as 
sembly are defective or not functioning 
properly —P. P. Barthelemy, Master (a 
Builder, Great Northern. 
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The Emergency 
Journal Bearing ee ; 
‘The: deilen ‘and civeagih of the prow 
emergency bearing is not right fo nsure G 
present-day operating conditions. Thi have bee 
bearing has been thinned, both in liningMfor the pas 
and shell thickness. Except in rare castSfeadaches | 
it will not stand ordinary heating aboviinspected m 
that which melts out the lining, withow§hop and b 
breaking up the shell which may lead tf the hot 
further trouble. ubrication 
The reduction of % in. in the side padihis is cay 
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has also weakened the brass. This sectiol 
should be put back to the 1940 bras 





structure for strength and, in fact, shouldfifot journal 
be made stronger. indicating 

The depression on the center of tho 5,000 mi 
back has weakened the brass. Its purpostffilhe journ: 
I presume, was to reduce the weight aMhe load z 
that point to prevent lining run. ThMack to a 
thinning of the side pads also was 40@etting on 
to prevent contact with the box stops jhe oil fror 
lining run. If these changes did awajjMo the bra 
with the spread linings, the use of mown fac 
trimming machines should be on the ournal on 
crease rather than on the increase. is first a 

Spread linings are caused by heat. Tht because 















heat is caused by lack of sufficient lubr- Rnd brass 
cation. The lack of lubrication, thisiMllows dir 
case, is caused by wiping the jow mn the edg 
The wiping of the journal is caused 'j™Prass and 
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Sse rolling and packing under the box 
ys, and at the side ribs projecting from 
» box sides of some boxes, when the 
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al fy wnal lags to the rising side. This wip- 

e have has several stages: ; 

doing! T° the extent of creating a high pol- 

Jerahie 07 the lining (inspect the 6-in. by 11- 

on sy DFasses you remove at wheel changes 

¥ a this pronounced condition). 

frejoi[ge 10 the extent of causing babbitt flow 
”'He to insufficient oil reaching the bearing 

1 piledgptiace at a localized point. 

-e evqge 10 the extent of an oil breach along 


» side, of sufficient length to prevent 
wing from the end locations of the 
ste in the box. This heat will melt out 
lining if not detected in time. 

When the babbitt spreads, as in item 
»), it will run in many cases % in. to 


time 
e hay 
) wip 
ally | 
earin 


edgegme’? isi . 
Wat 2. or more (this is where the trim- 
of angaming machine comes in). If this spread 


hing condition is not taken care of, it is 
able to collect waste and cause a sec- 
nary wiper and perhaps a waste grab. 
The change in the 20-80 per cent solder 
il not do a perfect job unless great care 
used in its manufacture. Therefore, 
silroad inspection must be minutely and 
boroughly carried out. 

More frequent repacking and periodic 
spection of journal bearings is necessary. 
Back rolls called for in the 1943 Rule 
}are either improperly made or some 
ople are trying to oil the roadbed. I 
lieve a properly made hand-spun roll is 
e best, as in zero weather the man 
taking rolls by hand can do a much bet- 
ft job with the spun roll made in the oil 
puse. 

Improved journal bearings and journal 
xes are in order for better operating 
pnditions; either or both are available. — 
. J. Hogan, Supervisor Car Inspection 
nd Maintenance, N. Y. N. H. & H. 
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have been in charge of a wheel shop 
or the past 20 years and have had many 
wadaches because of hot boxes. I have 
nspected many cut journals coming to the 
hop and believe that at least 75 per cent 
t the hot boxes are caused by lack of 
ubrication in the load zone of the journal; 
lis is caused by the design of the box 
iid the method of supplying the oil to 
e journal brass. I have noticed many 
ot journals coming to the shop, the wheels 
ndicating that they have run from 1,000 
0 3,000 miles or more before the hot box. 
he journals show lack of lubrication in 
he load zone; this failure can be traced 
ack to a wiper caused by dirt and lint 
betting on the edge of the brass and wiping 
oil from the journal as it is carried up 
0 the brass from the packing. It is a 
“own fact that the brass does not fit the 
fournal on the full arc of the brass when 
tis first applied, and does not form a true 
Mt because of the movement of the box 
Fid brass while the car is in motion. This 
lllows dirt and pieces of waste to lodge 
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ithe edge of the brass and between the ~ 


I would suggest a design of box in which 
oil flows directly to the journal through 
the brass, either by paddle or pump ar- 
rangement, and place a seal on the dust 
guard and on the box lid to retain the oil 
in the box. 

I have inspected and worked roller bear- 
ing journals and have found bearings on 
which the sleeves and rollers and housing 
were badly pitted and shelled out, and still 
they did not fail while in service. All of 
these boxes showed that lubrication was 
getting to the bearing at the load zone at 
all times. Many times I have found the 
oil very dirty and parts of metal in the 
box, and yet the box showed no signs of 
heating. 

I know that there has been a great 
improvement in the class of workmanship 
in wheel shops in the past 20 years. How- 
ever, we still have hot boxes, and the same 
type of journal boxes is used on freight 
cars as years ago, while train speeds and 
carloads have greatly increased. There 
are a large number of hot boxes that cause 
wrecks and bad delays. This great loss 
of money and material could be reduced 
by proper lubrication of journal boxes. 
I do not mean by the use of roller bear- 
ings, but by the use of an oil well in the 
box and a mechanical means to place the 
oil to the top of the brass, so as to let it 
flow through the brass to the journal and 
do away with the waste packing —A Wheel 
Shop Foreman. 


Do a Real Job With 
Properly Trained Men 


At least 97 per cent of all heated journals 
could be eliminated by proper maintenance 
of equipment by men adequately educated 
on journal conditions and contributing 
causes to journal heating. 

We have always had success in getting 
all cars over the railroad without failure 
and without heated journals when special 
trains are set up and close inspection given, 
and the work properly supervised by su- 
pervisors that knew their jobs. 

In most all cases where time is lost 
because of a heated journal, it is the re- 
sult of improper maintenance due to lack 
of the right kind of supervision, and the 
men performing the work not being edu- 
cated and schooled in proper workmanship. 
This schooling should include truck equali- 
zation and the detection of worn oil boxes, 
which result in unevenly distributed weight 
on the journals, and boxes worn to the 
extent that journal bearings are riding at 
an angle on the journals, rather than being 
properly seated the full length, as they 
should be. 

Apparently the roads that have the most 
heated journals are lacking, insofar as 
efficiency is concerned, on inspection of 
journal boxes and truck conditions that 
contribute to heating journals. Ofttimes the 
supervisors that instruct the men are not 
really qualified to say just what conditions 
contribute to heating journals. 

Where we have efficiency on the part 
of the workmen who know their work and 
have sufficient time to do it properly, cars 








This 


make millions of miles per hot box. 
is evidence in itself that more attention and 
better education on the part of the indi- 
viduals having anything to do with journals 
and journal bearing attention could elimin- 
ate at least 97 per cent of all our failures 


due to hot boxes or hot journals. The 
other 3 per cent could be eliminated by 
the use of an oil bag or sack, with a fine 
grade of lubricating oil inside, and sealed 
with a thermal element attached to rup- 
ture the oil bag on each side of the journal. 
When the journal reaches a high degree of 
heat but not before the danger point is 
reached, the oil would thus cool the journal 
and prevent a dangerous heating condition 
and allow the car to reach its destination. 
—J. F. Swafford, Car Foreman, Washing- 
ton Terminal Company. 


Waste Grabs 


Records show that the primary cause of 
over 50 per cent of all hot boxes is at- 
tributed to waste grabs, a condition created 
from a disturbance of the journal packing 
and aggravated by excessive switching 
shocks, train slack run in, etc. This being 
recognized, it would appear that by elim- 
inating the known causes of waste grabs, a 
decided reduction in the number of hot 
boxes could be assured. 

The question is, what must be done to 
eliminate these causes? One able authority 
has stated, “Careful inspection and prepara- 
tion of journals, bearings and wedges; 
proper maintenance of bearings and boxes 
in train yards and on repair tracks, and a 
continuous campaign of education are all 
necessary to bring hot boxes to a mini- 
mum” He is quite right and much suc- 
cess is ahead for the road on which it is 
the practice to so handle. Practice in this 
case means adopted practice strictly adhered 
to, not intended practice applied only when 
convenient. The purpose of education and 
the interest instilled in the minds of the 
employees is apt to abate if the practice 
does not permit servicing of all boxes. To 
reduce, if not eliminate, waste grab it is 
essential that the interior of all boxes be 
inspected and properly serviced after the 
cars have been subjected to switching shocks 
and assembled in trains ready for depar- 
ture. It may be said that this is not always 
possible, that time between train connec- 
tions, late make-up of trains and many 
other operating conditions prevent proper 
servicing. To this comment. I would say 
that slight delays, if necessary, in train 
yards are not so costly and troublesome as 
delays en route; therefore, it is to the ad- 
vantage of every railroad to do everything 
possible prior to train departures. 

Along with proper servicing, an educa- 
tional program through the use of posters 
displayed in train yard lobbies will be 
found’ very helpful. The posters should 
picture the interior of a journal box and 
show just what happens in impact at vari- 
ous switching speeds, the idea being to 
acquaint switching crews with develop- 
ments in impact and thereby arrive at a 
safe controlled switching speed—J. P. 
Jangro, Superintendent Car Maintenance, 
Boston & Maine. 
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Shop Manifolds 
On a Post Between Pits 


A shop manifold post for the orderly distribution of 
pneumatic and electric power from central points be- 
tween transverse pits in the erecting shops has recently 
been developed at the Springfield, Mo., locomotive shops 
of the St. Louis-San Francisco. The post includes an 
air manifold for supplying air required for portable shop 
tools, and Pyle-National junction boxes and switches 
for connection to electric welding machines and electric- 
light extension cords. Air-hose connections were for- 
merly made from the pit and electric-light extensions 
were taken from the side wall of the shop. The use of 
the new manifold posts not only avoids damage to air 
hose and light cords, which are carried overhead directly 
to the locomotive on each side, but the length of the hose 
and light cords has been reduced from 50 ft. or more to 
30 ft., thus conserving rubber and copper, which are 
critical materials. In addition there is an important 
safety factor in the removal of these hose and light-cord 
extensions from the floor where they interfere with the 
work and constitute a safety hazard. 

Referring to the illustrations, the general construction 
of this improved manifold post will be apparent. It con- 
sists of a scrap 53 in. superheater flue, 7 ft. long, mount- 
ed on a base plate 20 in. in diameter which is bolted to 
the shop floor and has three %-in. gussets welded in 
place to stiffen the construction. A 1%-in.-pipe air line 
and a conduit with the necessary electric wires pass 
from the shop floor up through the manifold post to the 
top where the air is piped to a six-outlet manifold made 
of 3% in. extra-heavy pipe with %4-in. steel ends welded 





in place and the manifold itself supported by the intaky 
pipe at the top and suitably bracketed to the vertical pog 
Three air-hose connections are available on each side ¢ 
this manifold and a valve at the bottom permits draining 
out the condensate when necessary. This manifold maj 
be varied in length to suit individual requirements, 
Electric connections are made from the top of the map 
ifold post by means of a tee and flexible conduit to tyg 
Pyle-National two-pole, two-gang receptacles mountej 
on a %-in. steel plate which is bolted to the post. Fou 
electric outlets are thus made available at each post. Aj 
in the case of the air pipe connections, the electric ligh 
and power extension cords are carried directly from thé 
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junction boxes to the locomotive on either side and thug, 


kept off the floor. Short double hooks, around whi 
the electric cords can be easily applied near the junctioi 


boxes, take all strain off the electric connections anil | 


avoid kinking the cords by too sharp a bend. A shor 
section of rubber hose is slipped over each cord ani 
equipped with a wire hook for attachment to the loa 
motive, thus protecting the electric-light extension a 
this point. ; 

One of the interesting features of this manifold postij 
the use of special hooks made of %4-in. steel bent to th 
shapes shown and welded to the post. These hooks pre 
vide the necessary means for keeping air hose and the 
electric-light extension cords neatly coiled in place whet 
not in use. The cords remain at the post and this 
avoids the necessity of carrying them back and forth to 
the tool room at the end of each day’s work. 

Where 50-ft. cords were formerly required with elec: 
tric connections from the side walls, 30-ft. cords are now 
found adequate. The length of service of electric-light 
extension cords was formerly limited to three or four 


Left: Manifold post which is used at the St. Louis-San Francisco locomotive shops at Springfield, Mo.—Center: The electric connections— 
Right: The air-hose connections 
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wonths, primarily due to cutting, but present indications 
we that substantially increased or almost indefinite serv- 
we life can be secured by using the equipment and pre- 
yutions described. The increase in rubber-hose life has 
‘milarly been increased from about 1%4 to 3 years. 
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peed Testing of 
Grinding Wheels 


By equipping tool cribs with this simply constructed 
yeed-test chamber, General Electric manufacturing de- 
nanmpartments have minimized the possibility of accidents 
twilirom damaged or overspeeded grinding wheels on port- 
ntefmable grinders. Workmen are encouraged to bring their 
Pougmgrinders to the tool crib for a test if there is any ques- 
ion as to the condition of their grinder or the grinding 
wheel. When a workman needs a wheel for a portable 
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Grinding wheels are tested in this speed-test chamber at 50 per cent 
above normal speed before being placed in service 


mB grinder, he takes his grinder to the tool crib. The at- 
» ® endant mounts the wheel on the spindle of the grinder 
: and puts the grinding-wheel end of the spindle into the 














speed-test chamber before starting it. With the test 
chamber closed around the spindle, there is no danger 
to the operator if the wheel should burst while being 
tested. As an initial precaution, all new grinding wheels 
are tested at 50 per cent above normal speed before they 
are placed in stock. 


Are Welding for 
Aluminum Piston Lands 


A satisfactory method of using electric welding for build- 
ing up piston-ring lands of aluminum pistons used on 
Diesel-electric locomotives has been developed in the 
shops of Northampton and Bath, Northampton, Pa. The 
welding is done with a Lincoln Aluminweld rod, % or 
549 in. in diameter, and the machine setting is about 300 
amp. at 15 to 20 volts reverse polarity. It is necessary 
to preheat with a torch to about 100 deg. F. The piston 
to be restored is laid on its side and is rotated while the 
work is in progress, so that the point where the welding 
is done is always a vertical surface. By this procedure, 
most of the slag is disposed of by gravity. After the 
lands have been built up, they are machined to their 
original size. 


Soft Hammers 
With Copper Tips 


The copper hammers used for striking upon finished 
bolts or surfaces of car and locomotive parts are of 
widely varying shapes and weights but contain consider- 
able metal. To conserve copper for the war effort, the 
Southern Pacific general shop at Los Angeles, Calif., 
makes its copper hammers primarily of forged steel. 
There is a shallow counterbore in each end, this counter- 
bore being filled with a copper insert which extends be- 
yond the steel to form a copper tip over the entire face 
of the hammer. Three sizes of hammer are shown in 
the illustration, two pounds of scrap copper in the larg- 
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est hammer doing the work of nine pounds. 
is deposited by the oxy-acetylene method. 


The copper 


Repairs are made by building up the worn faces with’ 


scrap copper applied with an oxy-acetylene torch. The 
steel part of the hammer never wears out. To maintain 
and repair one copper-tipped hammer over a -period of 
several years promises to be less than the cost of main- 
taining the old style hammer made of solid copper. 


Reclamation 
By Metal Spraying 


The use of sprayed metal in reclaiming and rebuilding 
worn locomotive and car parts has resulted in cost sav- 
ings and longer service life for such parts. At present, 
probably its greatest value lies in the fact that material 








Comparative Costs and Savings Effected by Metal-Spray 
Reclamation 
Reclamation cost, 


Items reclaimed per cent 
NN NN a din 9 iiip's p: Saja Weasel 0:4. 4.0 pie Beare 38.1 
EL Ga once (iY vies 02 0s be aieida Rye y eres 29.7 
Rn UR UREER Fos 64s cs bic dda vc oes pire uie's ees 10.8 
I W's Lace gk ovo .05 xe Fan's 644-50 asec dee ses ye 17.1 
SS SPS ee eI Tere See ee LETT ee ae 58.3 
as al, ae bin'sinie da dees 0.0904 ath keep ene 76.6 
BREF ONE Ee ere 84.0 
I es a Loe deb ce ue senee spine 74.5 
a ee hang wiSin nba id ck ia wee 73.9 
IS oe ce a a oe Ged sag Rk ODE OU Obed 70.2 
a a a ks Soa wy iain daipse'd bb a adenine 15.9 
ee nies dk g's a'5.¢ Aa 6<'6 e's oP A awe a Nalco 5% 75.4 
Valve motion rods, boiler house .......5.....02000-005 38.5 
aren wee me wom. ene. NO, 1... csi ccc Secs seks sb ees 35.2 
A aoe Ss ee ere as here 16.3 
Independent brake valve key ...........:e.escccscecee 55.4 
ee I no ig, hve a0 ovdiay ob s'u.cep'b ab aatierd 88.9 
rea yhoo ce btu eenein’ onsae Matinee 27.7 
I RS oo wh 3 5 ras bhasad a 4. ute 70.6 


Reversing mechanism which assures application of an even coating of sprayed metal on cylindrical parts 


shortages can be partly overcome by the reclamation 4jj 
retention in service of otherwise difficult-to-obtain 1 
pair or renewal materials. 

One of the earliest roads to enter extensively into thy 
reclamation of parts by rebuilding with the metal-spra 
process was the Reading. A complete shop installatio, 
at Reading, Pa., enables this road to restore many dj. 
ferent parts to service at minimum cost and in the shor. 
est possible time. The shop has all necessary equipment 
for the preparation, spraying, and cleaning of a wid 
variety of locomotive, car, multiple-unit electric, Dies¢ 
and marine equipment parts. A partial list of items hap. 
dled is shown in the table. 

An automatic reversing mechanism has been applied 
to the lathe used to hold metal spray unit while it is fy. 
ing used on long travel work on cylindrical parts. The 
use of this device permits the building up of sprayed 
metal to the ends of the work piece without the deposi 
of any excess metal which would later have to be m. 
chined away. The device is shown in the photograph, 
Two idler pulleys 7 and 2 operate on the leadscrew } 
and are engaged to drive the leadscrew when the clutch 
4 is moved either to the right or to the left. When the 
idler pulley 2 is engaged, the leadscrew turns clockwise 
and brings the tool carriage to the left. When the car. 
riage approaches the end of its travel, set by stop j 
shaft 6 moves toward the left. Plate 7 is a trigger te. 
lease which is keyed to the extension of shaft 6, and is 
slidable on. bracket 8. The clutch 4 is bolted to the 
bracket 8. Triggers 9 and 10 are stationary and are 
pivoted to the housing of the reversing mechanism. 

When the lathe carriage moves to the left from its 
starting position, trigger 10 is engaged at the shoulder of 
the clutch bracket at 11. Soon after the carriage strikes 
stop 5, the trigger 10 starts to mount the beveled edge of 
the trigger release plate 7 during which time the spring 
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12 is compressed. When the trigger 10 has raised far 
enough to disengage itself at 11 from the clutch bracket 
§, the spring 12 is released and forces the clutch bracket 
8 and the clutch to the left. This disengages the clutch 
from idler 2 and it engages idler 1. Idler 1 is driven 
from the machine spindle by a crossed belt and the lead- 
screw immediately starts rotating in a counter-clockwise 
direction and feeds the carriage to the right. 

As the tool carriage approaches stop 13 the procedure 
is reversed and shaft 6 and its extension moves to the 
right, pulling trigger release plate 7 and compressing 
spring 14. When the trigger 9 has been raised high 
enough to release the clutch bracket, spring 14 is re- 
leased to force the bracket and its clutch to the right and 
pulley 2 is engaged. This again reverses the direction 
of movement of the carriage. 

The use of this reversing device has proved valuable 
in reducing the consumption of spray metals, in reducing 
the time required to spray materials being rebuilt, and 
in reducing machining time required in the finishing of 
sprayed parts. 


Flame Hardening 
On the Southern Pacifie 


Flame-hardened steel knuckle-pin bushings in locomotive 
connecting rods are replacing brass bushings at the 
Southern Pacific general shops, Los Angeles, Calif. This 
is prompted by the fact that there is practically no move- 
ment between pin and bushing. For each locomotive 
equipped the brass released average 85 Ib. 

The steel bushing and the pin must both be flame 
hardened. For this purpose an old lathe was arranged 
as shown on the sketch. The work rotates at a speed not 





Torch must have a flat flame. 
Water must strike back of flame 
to avoid splashing the flame 
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A lathe, no longer useful for other work, was converted for use in 
flame hardening knuckle pins and bushings 


gfeater than one-third of a revolution per minute. The 
Oxyacetylene torch is held rigidly in a bracket and a 
flat flame is used. Immediately after the flame applica- 
tion, the hot work is chilled by a water jet. This jet is 
set to avoid splashing the flame. . 

While the labor cost of flame hardening adds to the 
Qver-all cost, the length of service expected from the 
flame-hardened parts is four times as long as formerly. 
leasurements of hardened steel bushings and pins show 
thatthe wearat:the end of one year was .001 in. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance. on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous. communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Drilling Rivet Holes 
Before Forming Plates 


Q.—When drilling rivet holes in shell courses, longitudinal 


‘seam welt strips, etc., before rolling plates, it is customary to 


drill these holes undersize, reaming them out after the various 
plates have been assembled ready for riveting. What is the cor- 
rect allowance to make in the rivet hole size for fitting up the 
plates ?—D. P. H. 


A.—To have rivet holes true when the plates are as- 
sembled, the actual diameter needed to receive the rivet 
is obtained by reaming or redrilling the holes after the 
parts are assembled. Locomotive boiler builders have 
found that, in order to assure true holes when reamed 
or redrilled, the drilled diameters of rivet holes in the 
flat plates should be as follows: 

Drilled holes in longitudinal seams and welt strips 
should be equal to the diameter of the rivet before driv- 
ing, minus %4@ in. 

Drilled holes in all circumferential seams under steam 
pressure (except firebox roof sheet to shell course and 
firebox throat sheet to shell course) should equal the 
diameter of the rivet minus % in. 

Drilled holes for seams between the firebox roof sheet 
to shell course, firebox roof sheet to backhead, firebox 
throat sheet to shell course, and front tube sheet should 
equal the diameter of the rivet minus %¢@ in. 

Rivet holes in shell courses for angles and liners 
should equal the diameter of the rivet minus % in. 

Rivet holes in shell courses and firebox roof and sides 
for brace feet, supports, and roof sheet liner holes should 
equal the diameter of the rivet before driving. 

Holes in firebox crown and side sheets, when riveted, 


' should equal the diameter of the rivet minus 4¢ in. 


Firebox backhead, throat sheet and firebox ring rivet 
holes should equal the diameter of the rivet minus % in. - 


Oxy-Acetylene Cutting of 
Firebox Side Sheet Patches 


Q.—Is it satisfactory to cut out a firebox side sheet patch, % 
in. thick, with an oxyacetylene torch? What methods are used 
to prevent the buckling and warping of the sheet while cutting 
same?—F. M. K. 


A.—It is common practice on locomotive boilers to 
repair the firebox side sheets by cutting out the affected 
area with an oxyacetylene torch and also to use the 


oxyacetylene torch to cut out the patch to be applied. 


Little difficulty should be experienced with warping or 
buckling due to heating while cutting a 34-in. plate with 
an oxyacetylene torch, especially in an area the size of 
the average firebox side sheet patch. The. best method 
of overcoming warping and buckling while cutting is to 
clamp. the plate securely to a solid member or base plate 
in a manner which will resist the expansion and contrac- 
tion movement of the sheet while it is being cut. Another 
method of overcoming warping and bucklingis to skip- 
cut the metal in’ the-same-manner ‘as- skip’ welding is 
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done. A series of cuts are made leaving a bridge of 
from 1 to 1% in. between each cut. The bridges hold 
the sheet in alignment until it has been cooled sufficiently 
to allow cutting the bridges without further danger of 
warping. Oxyacetylene cutting of firebox side sheet 
patches is very useful because of the irregular shape of 
most of these patches. 


Determining Limit of 
Pitting on Boiler Shells 
Q.—We have a pitted boiler shell on the first course of a 


Mikado type engine, the pitting being at the bottom of the shell. 
The shell plate was originally 14g in. To what depth can the 


pitting extend before it will be necessary to patch the shell - 


course ?—D. L. S. 


A.—Pitted areas in boiler shells should be patched 
when the factor of safety, based on the strength of the 
shell in the pitted area gives a factor of safety below 
four. 

From the formula for determining allowable working 
pressure 





TS XtxE 
WP = — ~ 
RX F 
where 
WP = maximum allowable working pressure, Ib. per 
sq. in. 
TS = ultimate tensile strength of material, Ib. per 
sq. in. 
t = minimum thickness of shell plate, in. 
FS = factor of safety 
R = wside radius of shell, in. 
E = efficiency of longitudinal seam 


In this formula it will be noted that E represents the 


* * * 





A jig for welding stoker elevator and conveyor screws in use at the Topeka, Kan., shops of the Atchison, Topeka & Santa Fe—The scre¥ 





efficiency of the longitudinal seam. It is this efficiency 


‘which cuts down the allowable working pressure of 3 


boiler shell and the weaker the seam the lower the 
working pressure permitted. 
At the bottom of the shell where there is no seam, F 
in the formula may be considered as one or 100 per cent, 
Solving the formula for ¢, we have 


WPxRxXF 
TSXxXE 


; = 





Assuming the following values for the boiler in ques- 
tion and using 1 for the value of E: 


Brak 





t = 1%¢% in. Stripping 
FS = 4 = I.C.C. requirements beams re 
Assumin erably Sp 
coe rs nak 
TS = 55,000 Ib. per sq. in. 
WP = 230 Ib. per sq. in. 
= 1 or 100 per cent 
we have 
230 x 40 x 4 
t= = .67 or 1\%g@ in. 
55,000 x 1 


Thus, the thickness of the shell through the pitted 
area, for the conditions assumed, to maintain a factor 
of safety of four would be 144g in. 


13/6 in. — 146 in. = % in., the maximum depth 
of the pitting 





The general practice for determining the strength of Bra 
a pitted shell is to take the cross-sectional area of the 
shell through the pitted area and from this determine 
the factor of safety. 


are rece 
bed of tl 
tion. It 
beam by 
opposite 
bed. VW 
inspecte 

In re 
beam e1 


placed < 
table su 
mechan: 


TExhoust 


r 


is built up to the straight edge, placed in brackets, and is ready for service without machining—A saving of one hour per screw is re 


274 


| Engineer 
Railway mana NE. 1943 











With the 
Car Foremen and Inspectors 





B m Repairs trol valve to apply pressure slowly until the die has en- 
Brake Bea P gaged the beam end and partially entered the brake head. 


Stripping of brake heads from solid truss type brake Sufficient pressure is exerted by the cylinder to shear the 
beams requiring repairs has been facilitated and consid- rivets holding the brake head in place on the beam. Ap- 
erably speeded at the Reading, Pa., shops of the Reading plication of pressure is continued until the beam has been 
by the development of a hydraulic press. As beams forced entirely out of the head. When pressure is re- 
leased, the die is removed from the brake head and the 
operation is repeated on the other end of the beam. 

The same press is used for applying new heads to 
beams. This operation requires that the beam be held 
rigidly in position. This is accomplished by air-operated 
clamps. Using the ram, new heads are forced on the 
beam and gauged to the required A. A. R. standard. 
Rivet holes are reamed and rivets, heated in an electric 
forge, are driven in the holes. Beams are then removed 
from the press to another table where, while they are 
held firmly in position in an air press, soft steel wedges 
are driven in the heads and trimmed with a cold chisel. 





Brake-beam stripping machine in use at Reading shops 





are received in the shop they are placed upon the table 
bed of the press with the fulcrum arm in a vertical posi- 
tion. In operation it is necessary to raise one end of the 
beam by putting a small block under it. This allows the 
opposite end of the beam to lie parallel with the table 
bed. While the beam is in this position it is thoroughly 
inspected to determine the extent of repairs needed. 

In removing the heads, a die shaped the same as the 
beam end but slightly smaller in overall dimensions is 
placed against the end of the beam which is flat on the 
table surface. This die is guided by a helper while the 
mechanic in charge of the press utilizes a pressure con- 





Beams are mounted in this position for removal of brake heads 


7'Exhaust "Shop Air Supply 
Lubricator 













The previous method of repairing required most of the 
operations to be performed manually. The system was 
slow and breakage of heads an appreciable item of ex- 
pense. Using the present ram, production averages four 
repaired beams per hour. Where fulcrim castings must 
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. Plan view of machine used by Reading Company for stripping brake heads from solid truss-type brake beams.—Functioning as a press the 
machine is also used im applying heads 
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Directing the die used in removing brake heads 


be renewed the time per unit is increased by about fifteen 
minutes. Under the old system daily production for two 
men was from eight to twelve repaired beams. 


Air Brake 
Questions and Answers 


HSC High-Speed Passenger Brake Equipment 


181—Q.—What must be done to change the position 
of the contacts of relay 1? A.—Their position can be 
changed only by energizing the relay in a direction the 
reverse of the previous energization. 


182—O.—W hat is the status at this time of.the three 
Speed governor relays 2L, 2M and 2H? A.—§Current 
from the generator will also flow through wire 21, con- 
tact 1-A, resistor 8-L, the upper coil of relay 8-L, and 
resistor, 8-H, and the upper coil of relay 2-H. There- 
fore, all of the three speed governor relays 2L, 2M and 
2H are now connected to the generator and will operate 
. at the proper speeds. 

183—OQ.—When relay 5 was operated at a speed of 
approximately eight miles per hour, contacts 5-B and 
J-C became closed. How, then, is the current flow? A. 
—With contact 5-C closed, current will flow from the 
positive side of the battery, wire 37, contact 5-C to. indi- 
cating lamp 20 and through terminal 38 to the negative 
side of the battery. The lamp serves to indicate that the 
generator is functioning as intended. With contact 5-B 
closed, and it being assumed that the K-3 switch is 
closed, battery current will flow from terminal 45 through 
contact 5-B, resistor 9, the lower coil of relay 6, contact 
6-MF and terminal 38 to the negative side of the battery. 
Relay 6, therefore, assumes the energized position and, 
with contact 6-D closed, battery current will flow from 
terminal 45 through contacts 6-D and 6-MD to the low- 
speed magnet L of the F.S. 1864 relay valve, which pro- 
vides for 40 per cent maximum braking force. 


184—O.—Describe the operation when a speed of 22 
m. p. h. ts reached. A.—When a speed of 22 m. p. h. is 
reached, the generator current developed is sufficient to 
operate relay 2-L to the energized position. Contact 
2-LA then becomes closed. The closing of the contact 
places a short circuit around relay 6, which, therefore, ° 
' drops to. the de-energized position. Resistor 9 limits. the 
current flow from the battery to the -desired amount: 
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‘When relay 6 assumes the de-energized positiori, coy. 
tacts 6-A, 6-C, 6-D and 6-E become open and contac 


6-B becomes closed. The opening of contact 6-D de. 


energizes the low-speed magnet L of the F.S. 1864 relay 
valve, thus providing 60 per cent of maximum braking 
force. The opening of contact 6-A removes the shor 
circuit around a portion of resistor 8-L, thus increasin 
the amount of resistance in series with relay 2-L. This 
increase reduces the current through the relay to such an 
extent that a slight reduction in the speed of the vehicle 
will cause relay 2-L to assume the de-energized position, 
When relay 6 assumes the de-energized position a volt- 
age is induced momentarily in the upper coil of this relay 
which causes current to flow to the lower coil of relay 
2-L. This current flow adds sufficient force to relay 
2-L to insure the positive closing of its contact. 

185—Q.—What happens when car speed exceeds ap- 
proximately 43 m. p. h.? A.—When the car speed ex- 
ceeds approximately 43 m. p. h. there is sufficient current 
flow through relay 2-M to cause it to assume the ener- 
gized position, thus closing contact 2-MA. The closing 
of this contact causes the battery current to flow from 
terminal 45 through contact 2-MA, resistor 10, lower 
coil of relay 6-M, and terminal 38 to the negative side of 
the battery. Relay 6-M then becomes energized.  In- 
duced voltages from the upper coil of relay 6-M acts on 
relay 2-M to insure positive closing of its contact as ex- 
plained for relays 6 and 2-L. Battery current now flows 
through contact 6-ME to energize the medium speed 
magnet M of the FS-1854 relay valve, thus developing 
80 per cent maximum braking force. Contact 6-MB is 
open, which increases the amount of resistance in series 
with relay 2-M ; thus insuring that this relay will assume 
the de-energized position if the speed is reduced to ap- 
proximately 40 m. p. h. 


A Short Cut 
For Layout Operations 


Butt straps for gondola cars are accurately punched 
without templets or other layout operations at the Dun- 
more, Pa., shops of the Erie. A curved guide plate is 


fastened in place on a punch press and stops are located 
on the arc of the guide piece in such positions as insure 





- Guide pegs on a curved plate insure desired spacing between holes 
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A rotating guide keeps work pieces squared for punching 


even spacing of holes both from the ends and sides of the 
work piece. One peg serves as an end stop, while the 
next peg nearest the punch serves to square the work. 
A rotating guide on the punch bed supplements the 
squaring action of the pegs. 


Interchange 
Rules 70 and 938 


Owing to the urgent need for conserving steel, the Gen- 
eral Committee of the A. A. R. Mechanical Division, 
upon recommendation by the Committee on Wheels and 
the Arbitration Committee, has authorized revision of 
interchange Rule 70 and interpretation No. 4 to Rule 98, 
to permit substitution of one-wear wrought-steel wheels 
as correct repairs for multiple-wear wrought-steel, cast- 
steel and steel-tired wheels on freight equipment cars up 
to and including 70-ton capacity. 

A circular letter, dated April 15, states that effective 
May 1, 1943, the above rule and interpretation are modi- 
fied to read as follows: 

Rule 70. (a) The following are wrong repairs: 

1. Wrought-steel wheels (multiple-wear) substituted 
with cast-iron, cast-steel or steel-tired wheels, if car is 
stenciled ‘“wrought-steel wheels.” 

2. One-wear wrought steel wheels substituted with 
cast-iron, cast-steel, or steel-tired wheels, if car is sten- 
ciled ““1-W wrought-steel wheels.” 

3. Cast-steel wheels substituted with steel-tired wheels, 
if car is stenciled “cast-steel wheels.” ; 

Substitution of cast-iron or one-wear wrought-steel 
wheels for cast-steel wheels does not constitute improper 
Tepairs. 

4. Steel-tired wheels substituted with cast-iron or cast- 
steel wheels, if car is stenciled “steel-tired wheels.” 

5. Cast-iron wheels substituted with one-wear wrought 
steel, cast-steel or steel-tired wheels. (Car need not be 
Stenciled “cast-iron wheels.”) 

(b) Wrought-steel wheels (multiple-wear or one- 
wear) may be substituted for cast-steel or steel-tired 
wheels, and the betterment charge is proper against car 
Owner regatdless of responsibility for the repairs. 

(c) Double plate shall not be substituted for single 
plate cast-iron wheels. For the purpose of this rule a 


single plate wheel and a double plate wheel mounted on 
same axle shall be considered as a pair of double plate 
wheels, and charged and credited accordingly. Defect 
card is not required for such improper substitution. (See 
Rule 98, Section (c-4), for charges and credits. ) 





(d) The substitution of multiple-wear wrought-steel 
wheels for cast-iron wheels or one-wear wrought-steel 
wheels standard to car does not constitute improper re- 
pairs. If such substitution is made, however, account 
owner’s responsibility, the charge is to be based on A. S. 
R. prices but in no case to exceed A. A. R. prices for 
new cast-iron wheels or new one-wear wrought-steel 
wheels standard to car. 

(e) The substitution of one-wéar wrought-steel 
wheels for multiple-wear wrought-steel wheels, cast-steel 
wheels or steel-tired wheels does not constitute improper 
repairs, except on passenger equipment cars, freight cars 
equipped for passenger train service, or freight cars of 
over 70-ton capacity. 

(No change in interpretation Nos. 1, 2 and 3.) 

Rule 98. Interpretation No. (4) Q.—What method 
should be used in charging for cast-iron wheels or cast- 
steel wheels when applied in place of multiple-wear 
wrought-steel wheels standard to car? 

A.—In case of owner’s defects: Charge should be made 
against car owner for the wheels applied on basis of sec- 
ondhand value of cast-iron or cast-steel wheels (irre- 
spective of application of new or secondhand cast-iron 
or cast-steel wheels), journal bearings, journal wedges, 
box bolts and dust guards, when renewed, as well as the 
labor R. & R. Credit will be allowed for value of 
wrought-steel wheels removed on basis of full flange con- 
tour, less labor cost of turning when necessary. Defect 
card to be applied for the wrong wheels. 

In correcting these repairs on authority of defect card 
the owner should bill for the labor and not value of jour- 
nal bearings, journal wedges, box bolts and dust guards, 
if renewed. 

In case of delivering line defects: The above ruling 
applies except that no charge should be made against 
owner for journal bearings, journal wedges, box bolts, 
dust guards, and labor R. & R., nor labor for turning the 
wheels removed when occasioned by delivering line de- 
fects on same; credit to be allowed car owner for entire 
loss of service metal due to same cause. 

Note.—The same principles apply in the case of cast- 
iron wheels~ substituted for one-wear wrought-steel 
wheels, except that credit for the wheels removed shall 
be allowed car owner on basis of prices per Rule 101; 
no charge for turning. -. 

The same principles also apply in the case of cast-steel 
wheels substituted for one-wear wrought-steel wheels, 
except that charge for wheels applied shall be on basis of 
their secondhand value, while credit for the wheels re- 
moved shall be allowed car owner on basis of prices per 
Rule 101; no charge for turning... 

Note.—Secondhand double plate cast-iron wheels sub- 
stituted under any of the above conditions shall be 
charged at scrap value. 

These modifications will be included in the first sup- 
plement to the current code. 


Top-Rail 
Straightening Device 


Top rails on open-top equipment which have been bent 
in service are straightened in place quickly and at mini- 
mum cost at the Dunmore, Pa., shops of the Erie. The 
work is performed by the use of a compressed-air oper- 
ated jam riveter which has been converted into an effec- 
tive straightening device. A special head, a solid metal 











block built up slightly ori the ends by welding, was ap- 
plied to the riveter and this is placed against the concave 
surface of the bent portion of the angle to be straight- 
ened. When air is admitted to the cylinder the plunger 
of the riveter forces the angle against the special block- 





An example of the type of damage repaired with the top-rail straightener 


ing head. The built-up ends of this head compensate for 
the slight springing action which would occur when the 
pressure is released. 

Small kinks are straightened with only one or two 
positionings of the unit; larger deformations require a 
series of applications before the angle is completely 
straightened. The straightener can be operated in either 
a horizontal or a vertical position and any angle which 





Top-rail straightener in, position for use 


has not been cracked or broken through can be straight- 
ened. The time and material saving over the method of 
removing top rails, straightening them in a shop press, 
and replacing them represents a total of approximately 
$12.00 per car. Two men are required to do the work; 
they are able to keep pace with the repair schedule of 
the shop and have time for other miscellaneous stripping 
operations. Most of the straightening is done cold, only 
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rarely is it necessary to heat an angle to remove a com- 
plex or unusually sharp bend. 

The straightening unit is suspended from an air hoist 
which travels on an overhead beam which, in turn, moves 
on rails mounted on steel columns which are parallel 
with the track. It can be spotted at any point on the car 
and height adjustments are made by raising or lowering 
the air hoi8t. By means of this hoist the unit is raised 
clear of the car after operations have been completed. 

Several thousand cars have now had top rails straight- 
ened in place. 


Lubrication 
Of Journal Boxes* 


By H. J. Flannigan} 


In the several years I have been employed as a car oiler 
on the Illinois Central, various freight-train lubrication 
practices have been followed, but the present method 
seems to be producing more beneficial results than any 
previously employed. This practice may be described 
briefly as follows: 

Immediately upon receipt of a cut of cars delivered to 
us in interchange or immediately upon arrival of a train 
off our road, two oilers, one on each side of the cut or 
train, raise the journal-box lids and by placing the bare 
hand on the collar of each journal check the temperature. 
By comparing the temperature of each journal of the 
same car, we are able to tell if these journals are run- 
ning in trouble-free condition. If any of these journals 
is operating at an abnormal temperature, that is, warmer 
than is consistent to the car, and the reason for this is 


not immediately detectable, that car is placed on a cer-, 


tain specified track and is jacked up and given a close 
inspection, so as to determine the cause for that journal 
becoming overheated. 

In the same operation these two men check the journal 
bearings for waste grabs, run-over bearing lining, thin, 
loose, worn-out or cracked babbitt, excessive end wear, 
cracked or broken bearings, lugs of bearings broken or 
missing, etc. If any of these defects is found it is marked 
on the side of the car, to be taken care of by two men 
following behind them, adjusting packing to the proper 
position, replacing packing that contains any grit or dirt, 
and adding oil to the journal boxes having an insufficient 
amount to assure correct lubrication of the journal. 
After these cars are placed in correct running order, they 
are marked on the side with chalk indicating they are in 
condition to continue safely toward their destination. 

Stationed at advantageous and easily accessible places 
throughout the train yards are new journal bearings, 
wedges, correctly prepared packing and new car oil to be 
used when bearings or wedges need replacing, or a jour- 
nal box needs more packing or a little oil. There also 
is a mixture of flake graphite and car oil that is applied 
on the bearing surface of all bearings applied. 

Due to impacts received while being switched about 
the train yards, the cars are given another check after 


being placed in trains, just before departure, inspecting 


particularly for waste grabs which are caused most fre- 
quently by impacts of the cars, and readjusting packing 
which has been disturbed. In general, we make doubly 
certain that the cars are in condition so far as concerns 
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lubrication to insure successful operation over the road. 

Experience has taught that the best results will be ob- 
tained when journal boxes are repacked as follows: 

First: A small portion of packing is slightly twisted, 
with the ends turned under, and firmly placed in the 
back of the journal box, for the purpose not only of re- 
taining the oil, but to exclude the dust. The ends of 
this portion must not extend higher than an inch below 
the center line of the journal. 

Second: A sufficient amount of packing is placed in 
the box, preferably in one piece, to fill the space under 
the journal firmly, so as to prevent settling away, taking 
care to have the packing bear evenly along the full length 
of the lower half of the journal. This is best accom- 
plished by placing the packing across the full width of 
the mouth of the journal box, allowing the strands to 
hang down outside, always adding more packing before 
placing the hanging strands inside the box. This has the 
effect of binding all of the packing into one mass. The 
top of the packing should be one inch below the center 
line of the journal along the sides to prevent waste roll- 
ing under the bearing. By placing the packing under 
the journal until the front or outer edge of the collar 
is reached, the packing presents an inclined surface to- 
ward the front of the box. No loose ends or threads 
should protrude at the side or ends, such ends being 
carefully tucked under the sides of the packing; nor 
should any piece of packing be laid along the side of the 
journal, as such pieces may become caught under the 
bearing, causing a hot box. ~* 

Before applying or replacing a journal bearing, be 
sure it has been thoroughly cleaned and has a thin coat- 
ing of a mixture of car oil and graphite. When clean- 
ing a journal bearing, use a clean cloth or shop towel, 
never wipe the surface of a journal bearing with waste. 
A preliminary fitting of the bearing to the journal, using 
a mixture of car oil and lampblack, assures a much bet- 
ter fitting and eliminates a portion of the breaking in 
period through which every new journal bearing must 
go to achieve a perfect fit to the journal. 

When applying the wedge on top of the journal bear- 
ing, see that it is properly seated on the crown of the 
bearing, so as not to pinch the side of the bearing, nor 
rest on the lugs, also before re-applying a wedge, gage 
it, being sure it has not become flat on the top and that 
it is still the correct length. 


Trim Bearings To Give More Reliable and Longer 
Service 


Any bearing applied to a journal should be perfectly 
fitted to insure safe operation. New bearings, when ap- 
plied to journals are not perfectly seated due to slight 
variations in size of journals and of the bearings. To 
enable bearings to reach a full seat, they are lined with 
a soit babbitt which flows to conform to the radius of 
the journal after it is in service for sometime. This 
settling pushes excess babbitt over the edges of the bear- 
ing, causing trouble in three ways. 

First: It prevents flow of hot oil away from the jour- 
nal and bearing at the edge of the bearing. 

Second: It causes oil to flow out on the axle and wheel 
at the rear of the journal box which in time leaves the 
packing in a dry condition. 

Third; It allows lint from the oil to build up under 
the over-run babbitt, shutting off oil to the journal. 

All such bearings operate at abnormal temperatures, 
many of which cause failures. The great majority of 
these bearings are not worn out, but are in fact only 
properly seated and would give many months of trouble- 
free service, except for the run over condition. 
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A. A. R. standard rules provide for the replacement of 
such bearings. In tests made at the time of periodic 
repacking of cars, proof was obtained that 74 per cent 
of the bearings replaced were on account of this run-over 
condition. This means a tremendous loss, as new bear- 
ings applied must necessarily go through the same break- 
in period and be discarded in the same way long before 
they are worn out. Tests also showed that 43.2 per cent 
of total bearings in operation are in partially run-over 
condition but not sufficient to call for replacement, nev- 
ertheless, each represents a potential failure. 

By use of a special machine designed to trim the edges 
of the babbitt and reshape the original oil groove, such 
bearings, as are condemnable due to this run-over condi- 
tion, are put back in service and give many more months 
of trouble-free service. This trimming of bearings is 
done at the car, each bearing being replaced to its origi- 
nal journal on which it has acquired a full seat. This 
reduces operating temperatures as much as 100 deg. F. 
in some instances and puts all the bearings in condition 
to operate at normal temperatures and increases the life 
of them from four to nine times, as proven by tests. This 
is a tremendous saving to the railroad in the purchase of 
bearings alone and an even greater saving in operating 
expenses. 


Speeding 
Machine Output 


The punch illustrated has been made to perform two oper- 
ations at the same time by setting up special dies for 
punching and offsetting floor clips for wooden floors in 
gondola cars. Used at the Dunmore, Pa., shops of the 





Two sets of dies permit punching and offsetting floor clips in 
one: operation of the press 


Erie, this has halved the time required to make these 
clips. The dies to the right punch the required two bolt 
holes while those to the left are putting the needed 
offset in the clips. Steel, cut to size, is first punched 
and then offset. 
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Cleaning 
AB Cylinder Pistons 


The A. A. R. code of interchange rules provides that the 
cleaning, oiling, testing and stenciling of AB freight 
brake equipment shall be performed in accordance with 
the provisions of Rule 60. The procedure to be followed 
is further defined in the Standard of Instructions for 
Maintenance of Brake and Train Air Signal Equipment. 





Work benches, stripping rack and cleaning tank are arranged to facili- 
tate operations and speed the cleaning of pistons and associated parts 


Instructions for the reconditioning and testing of brake- 
cylinder pistons and associated parts require that they 
must be delivered to a suitable shop for reconditioning 
and that adequate protection against damage and contact 
with dirt must be provided in handling to and from cars. 

The Delaware & Hudson has installed facilities at Col- 
onie, N. Y., and Oneonta and at Carbondale, Pa., for 
performing this work. The photographs are of the in- 
stallation in the car shop at Colonie. Necessary equip- 
ment and work benches are installed in a well-lighted 
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Felt swab retaining rings are mounted on this rack while the swabs 
are being removed and renewed 
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shop and are so arranged that a minimum amount of 
moving about is required of the mechanic on the job. 
The stripping rack is located in a recess in the work 
bench; the work bench, itself, is covered with a rust- 
resisting metal top which is easily cleaned and kept free 
of dirt, oil and grease. A special rack used in removing 
and applying felt swabs to the retaining rings is located 
at one end of the work bench. This rack holds the ring 
firmly in place and can be rotated as the swab is applied. 
Before this rack was developed it was necessary for the 
workman to hold the ring in one hand while applying 
the swab with the other. Using the rack, both hands are 
free for work and swabs are easily applied. 

The stripping rack is so built that a working surface 





A cylinder in position on the stripping rack—The shelves provide a 
handy resting place for needed tools—Reassembly of parts is also 
done on this rack 


is provided on each side of the cylinder by extending the 
holding plate to form shelves for tools. Parts are wiped 
clean before immersing them in the cleaning solvent. 
Small parts are collected in a wire-mesh basket to avoid 
loss or the necessity for “fishing” in the solvent tank. 

The solvent used conforms to the specifications given 
in Instruction Leaflet No. 2391, Supplement of Decem- 
ber 1, 1942. It is renewed at intervals which assure 
clean oil at all times. After all parts have been soaked 
in the solvent and thoroughly cleaned by brushing they 
are allowed to drain. When dry they are reassembled, 
after careful inspection, in the same rack which was used 
to strip the cylinder. 

Cleaned and renovated cylinders are kept in storage 
cupboards beneath the work bench. When required for 
application to a car they are placed in covered galvanized 
metal containers and carried to the point where needed. 
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EYE BLIND 


By Walt Wyre 


Tur S. P. & W. railroad like many other industries is 
suffering from labor shortage. Installation of automatic 
controls on boilers, well motors and water treating plants 
has helped somewhat to solve the problem and will do 
more when and if material for other installations is ob- 
tained and mechanics find time between maintenance 
jobs to do the work. 

The automatic control on the fuel oil heating boiler 
worked so nicely that similar equipment was immediately 
ordered for Middleton. The system water service su- 
Pervisor ordered the equipment consisting of a motor- 
operated burner, motor-driven boiler feed pump, water- 
level control, electric-eye safety device, and necessary 
panel boards, relays, pressure switch, etc. 

Ned Sparks, electrician for the company at Plainville, 
ordered the necessary wiring material for installing the 
equipment. - 

Installation of new equipment on the Plains Division, 
together with additional maintenance, added so much 
electrical work on the division that two electricians and 
a helper had been added to the force. H. H. Carter, the 
Master mechanic, had asked for four electricians, but 
they told him he was lucky to get two. 

One of the new men was assigned to the roundhouse. 
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Johnson found Sparks and the section foreman 
laughing so hard they had tears in their eyes 


Sparks and an electrician named Johnson spent most of 
their time on the new work and outside maintenance over 
the division. 

Material for the job at Middleton came sooner than 
expected and as usual the division engineer was in a rush 
to get it installed. Sparks and Johnson were in Sanford 
at the time installing a motor on a water pump to re- 
place an antique oil engine that was in good condition 
to drop on Tokio. The well was located some distance 
from a power line and it was necessary to set four poles 
and run three spans of wire in addition to wiring for 
motor and controller. , 

The two electricians finished running conduit and con- 
necting in two days. Johnson was taping the motor leads 
when Sparks remarked, “Sure having nice weather ; it 
will about turn off bad when we start on the line to- 
morrow.” 


Next morning Johnson looked out the hotel room win- 
dow, swore softly, then picked up a shoe and threw it 
at a bulge in the cover where Sparks lay in bed. 

“Hey !—what the hell!” Sparks yelled and rubbed his 
rear. “What’s the big idea!” 

“That’s for being a better weather prophet than an 
electrician,” Johnson replied from behind the pillow he 
was holding as a shield in case of a counter attack. 

A fine mist was falling from a heavy canopy of low 
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hanging black clouds that threatened to gush at the first 
jar. The rain, freezing as it fell, had glassed over side 
walks and pavement with a slippery coating. 

“Well, it worked out about as usual,’ Sparks remarked 
glumly. “Nice weather for the inside work and vice- 
worser for the outside.” 

Johnson groaned at the punk pun and slid out of bed. 

A laborer had already dug holes for the poles the day 
before and Sparks had made arrangements for the sec- 
tion gang to help set them. When the electrician reached 
the roundhouse they found the section foreman and three 
men standing by a fire they had built outside near where 
the line was to be run. 

“Why didn’t you wait in the roundhouse where it’s 
dry?” Sparks asked. 

“Never thought of it,” the section foreman replied, 
then added, “I’ve only got three men; two didn’t show 
up and I had to send one out in the yard to clean 
switches.” 

“It’s going to be quite a job setting forty-foot poles 
without more men,” Sparks said, “but guess maybe we 
can make it. Johnson, will you take a couple of men 
and go over to the rip track and get some timbers to 
make an A frame? We'll sure need one. I'll see the 
roundhouse foreman; maybe he will let the laborer that 
dug the holes help us set the poles.” 


After a bit of. grumbling about being short-handed, 
the roundhouse foreman agreed to let the laborer help 
until noon. “You'll find him cleaning pits in the south 
end of the roundhouse,” the foreman said. 

“What do you want me to do?” the laborer asked. 
“Dig some more holes.” 

“You didn’t get the ones you dug yesterday deep 
enough,” Sparks said as the two men left the round- 
house. 

“Looked to me like I dug them six feet like you said,” 
the laborer argued. “I didn’t have a measure.” 


“Well, you are nearly six feet tall,” Sparks said sober- 
ly. “You might get in one of the holes and if it’s a little 
over your head it would be about right.” 


Sparks walked over to the fire where the section fore- 
man was standing. Just then he heard a muffled yell. 
He and the section foreman looked around. The laborer 
had disappeared, but the yelling continued. 


Johnson and the two section men returned dragging a 
heavy A frame and found Sparks and the section foreman 
laughing so hard they had tears in their eyes. 


“What in the hell is so funny?’ Johnson wanted to 
know. 

Sparks pointed to the laborer standing in the six-foot 
hole and unable to get out. The man was swearing 
heartily. 

“I was kidding when I told him to jump in the hole 
to measure it,” Sparks explained. 

They lifted the laborer out of the hole. Sparks had 
to do some fast talking to keep from having to fight or 
run, but the man finally cooled off and laughed with 
them. 

It was a mean job setting the ice covered poles and 
dangerous, but they managed to get it done by noon and 
without hurting any one. It was slightly warmer than 
it had been earlier, but it was raining harder. 

“Is that all for us?” the section foreman asked hope- 
fully. 

“Not quite,” Sparks replied. “We'll need holes for a 
couple of guy anchors, one at each end of the line. T’ll 
show you when we get back from lunch.” 

Sparks was making up a guy wire when the round- 
house foreman came up and said, “They want you at the 
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passenger station. 
electric water cooler.” 
“Maybe I had better go with you,” Johnson suggested, 
“Never mind,” Sparks grinned. “If it gets to raining 
too hard, take an umbrella up the pole.” 


There’s something wrong with the 


Sparks found the electric water cooler apparently oper- 
ating O.K., but the water was warm. He pressed the 
valve and allowed the water to run about a minute. [If 
anything, it got warmer. 

“It’s been acting this way right along,” the agent ex- 
plained. “Sometimes the water is cold as ice, then again 
it’s almost hot enough to make coffee.”’ 

Sparks took the plate off the back of the cooler. Every- 
thing seemed to be operating perfectly. The cooling 
coils were enclosed and it would be quite a job to get to 
them. The condenser seemed to be slightly warmer than 
normal, but that could be accounted for by the fact that 
the compressor had been running continuously. 

After about an hour spent examining the cooler, 
Sparks was ready to give up. He was replacing the 
back cover when the agent came out and wanted to know 
how he was getting along. 

“Not so good,” Sparks told him. “I can’t find any- 
thing wrong except it doesn’t cool. The water is actu- 
ally hotter than it should be without any cooling.” 

“Seems like the water is warm just on cold days,” the 
agent said. “Yesterday it worked fine all day.” 

“Maybe you’ve got something,” Sparks commented. 
He felt of the water pipe coming into the cooler. “Why 
it’s hot as a steam pipe!” 

Sparks finished replacing the back on the cooler, then 
went down into the basement. After a few minutes 
looking he found why the water was warm on cold days 
and cold on warm days. The supply pipe to the cooler 
was connected into the pipe that supplied the heating 
boiler. Evidently the check valve was leaking, because 
the pipe was just as hot on one side of the check valve 
as the other. On cold days when steam pressure was 
kept well up, the water in the supply line became hot. 

“No wonder that little compressor was running itself 
to death trying to cool boiling water,” Sparks told the 
agent. “It'll be O.K. when the valve is: renewed or the 
water pipe changed.” 


Bust before quitting time that afternoon, a cold wind 
blew the clouds away and the rain stopped. Johnson, 
wet as a dunked doughnut and grouchy as a cat with a 
sore tail, complained all the way to the hotel. After a 
hot bath and change of clothes, he felt better. The next 
day was clear and somewhat cold, but not enough to be 
very disagreeable. The electricians finished the line by 
working an hour overtime and tried the pump motor. It 
worked O.K. and, for a wonder, ran in the right direc- 
tion. They caught the night train returning to Plainville. 

Next morning at eight o’clock the division water serv- 
ice supervisor came to the electric shop. “We are mov 
ing the fuel oil cranes over to the main line,” the water 
service supervisor said, “and I want to get started to 
day.” 

“T suppose they’ll want controls on the cranes and 
lights over them,” Sparks said. . 

“That’s right,” the water, service man agreed. ‘I 
thought I’d tell you so you can get your material to 
gether. We are going to keep one of the old cranes 1 
service until the new ones are ready.” 

“What about the automatic controls on the boiler a 
Middleton?” Sparks asked. “I thought you were ready 
for that.” 
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“Oh, we managed to get that going. One of the signal 
men and a water service mechanic did the wiring. Did 
a nice job, too, except there wasn’t enough conduit to 
run to the electric eye tube. You had better look at it 
when you get time. It works O.K.,” the water service 
man added. “If you’ve got time, I’ll show you where 
the oil cranes are to be located.” 

“Well,” Sparks commented, “we have enough poles to 
run the line wires and perhaps enough secondary rack. 
All we need is about 1500 feet of number 8 weatherproof, 
300 feet of underground cable, some conduit, a few fit- 
tings, and we would be all fixed up for the control lines. 
We have enough rubber covered 14 to do the wiring on 
the cranes. Of course, there is still the material for lights 
to be considered.” 

“Well,” the water service supervisor replied, “that’s 
not my worry. I’ve got about 400 feet of 1-inch single 
strength galvanized pipe you can use for conduit, if it 
will help. It was ordered for a water line to a section 
house, but we are not going to put it in.” 

After considerable picking up and patching and by 
taking down a light line to one of the pumphouses, 
Sparks found sufficient material to run the control line, 
but he still needed something to go under the tracks to 
the cranes. 

“How about rubber covered wire in that galvanized 
pipe?” Johnson suggested. 

“Don’t like it!’ Sparks replied shortly, “but I guess 
it’s the best we can do.” 


It rooK Sparks and Johnson eight days to run the con- 
trol lines and do the wiring on the first oil crane. The 
second crane wouldn’t take much time. After consulting 
the master mechanic, it was decided to use the lights at 
the old cranes for the new ones. 

Sparks and Johnson were taking down the lights pre- 
paratory to changing them to the new location when Jim 
Evans, the roundhouse foreman, came up. “There is 
something wrong with the electrical equipment in the 
boiler room at Middleton,” Evans told Sparks. “One of 
the water service men will take you in the truck.” 

“T'll be ready in thirty minutes,” Sparks replied, “at 
the electric shop.” 

Sparks got his tools together, some wire, tape, etc., 
that he thought might be needed and was ready to go. 
Then he remembered about the line to the electric eye 
tube not being in conduit. No use leaving wiring for 
lights in the wellhouse, with no line running to it, he 
thought, so he rushed out and took down a couple of 
joints of half-inch conduit. 

The three men; a water service man, Johnson and 
Sparks were soon on their way to Middleton. 

“Looks like a fairly nice job of running conduit,” 
Johnson remarked when they were in the boiler room. 

“Must have buried it fairly deep in the floor,” Sparks 
said. “See, it comes up straight out of the concrete.” 

A little later on they found out to their sorrow how 
and why the nice straight runs of conduit. 

A little testing showed that wires in the 34-inch con- 
duit from the boiler controls to the instrument panel were 
grounded and shorted. “Guess we'll have to pull them 
out,” Sparks said. 

here were seven number 12 wires in the conduit. 
The two electricians each tried to pull any one of the 
wires without any luck. Then they both pulled together, 
but the wires wouldn’t budge. They fastened a piece of 
galvanized wire to the seven wires tied together and 


tried pulling with a small chain hoist. The galvanized 
wire broke. 
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“Guess we'll have to dig the conduit out of the floor,” 
Sparks finally said. 

“That’s going to be quite a job without an air gun,” 
Johnson growled.. 

They started in with cold chisel and hammer pecking 
away at the concrete. In about two hours they found 
why the wire wouldn’t come out of the conduit. Where 
the conduit went into the floor, there was an LB Con- 
dulet buried in the concrete. Then at the boiler there 
was a T with an LB together buried in the concrete 
floor. 

“Well, I’ll be damned!” Sparks exclaimed. “Now I’ve 
seen everything!” 

The water service man who had been doing some 
work outside on a steam line came in to see how the 
electricians were making out. 

“Were you here when this wiring was done?” Sparks 
asked the water service man. 

“Yes—I helped with it. Why?” 

“Well, tell me how in the thunder did you get the 
wire in that conduit after it was laid in the floor!” 

“Oh,” the water service man replied, “we put the 
wires in the conduit before it was laid in the floor. Quite 
a job, too.” 

It took Sparks and the other electricians three days to 
dig the conduit out and rewire the boiler controls. They 
also ran conduit from the panel to the electric eye tube. 
There were only two wires in that conduit, they were 
heavily insulated ignition wire. 


W uen the job was finished, the pumper, who also 
tended the boiler, lighted the fire. The pilot came on 
O.K., but the fuel oil valve wouldn’t open. The relay 
operated by the electric eye tube wasn’t closing. Sparks 
adjusted the potentiometer until the relay closed and the 
oil valve opened and the fire lighted. 

“Guess we had better test it to see if it will cut off,” 
Sparks suggested. 

The pumper found a piece of cardboard cut to fit in 
the electric eye tube receptacle. He inserted the card- 
board cutting the light to the tube. The fire didn’t go 
out as it should. 

Again Sparks adjusted the potentiometer and the fire 
went out, but wouldn’t relight. “Guess you'll have to 
operate with hand control tonight,” Sparks told the 
pumper. “We'll find out the trouble tomorrow.” 

Sparks and Johnson worked and worried all next day 


‘without learning why the apparatus wouldn’t work prop- 


erly. They tried new tubes, various adjustments of re- 
lays and tested wiring without finding any apparent 
cause. 

About three o’clock in the afternoon, the pumper 
brought Sparks a message saying that the pump motor 
at Sanford kept stopping and for him to see about it soon 
as possible. 

About five o’clock the electricians held a consultation 
and decided that there was something wrong with the 
relay, potentiometer, resistor or other gadget they weren’t 
prepared to test and gave up for the time being. They 
caught the seven o’clock train about ten o’clock and went 
to Sanford. 

A voltmeter soon showed why the well motor control- 
ler was kicking out. The line to the well was connected 
to the power line to the turntable. When the turntable 
motor controller was pushed around quickly, the result- 
ing voltage drop caused the well motor controller to 
kick. ete 

“Well, that’s that,’ Sparks commented. “It'll take 

(Continued on page 288) 
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Unrm very recently, the use of cold cathode fluorescent 
tubes has been limited almost entirely to signs and decor- 
ative lighting. A few general lighting installations were 
made, but lack of performance data made the results 


somewhat unpredictable. Such data was recently made 
available by A. C. Barr* and C. M. Cuttert and present- 
ed before a joint meeting of the Illuminating Engineering 
Society and the [Illumination Group of the American In- 
stitute of Electrical Engineers at New York. Excerpts 
from the paper follow: 

The function of the cathode in both cold- and hot- 
cathode lamps is the same; that is, to give up electrons 
which, together with the ions they produce, carry the arc 
current. The cold cathode operates at about 150 deg. C., 
while the hot cathode reaches 900 deg. C. The hot cath- 
ode is the more prolific emitter because the rate of emis- 
sion of metals, particularly the alkaline earths used for 
coating cathodes, increases tremendously when the met- 
als are heated to incandescence. 

The very high emission rate per unit area of the hot 
cathodes give it some favorable characteristics. Three 
important ones are small size, low voltage drop and rel- 
atively high current-carrying capacity. These are ob- 
tained at the cost of cathode life, since hot operation is 
a result of using a cathode wire size small enough to 
heat up at the current the lamp carries. Being small, the 
amount of emission coating is limited. This factor, com- 
bined with the faster use of the emission material at the 
higher-temperatures, tends to limit life. 

On the other hand, the emission rate of the cold-cathode 
is low, and large area is needed to handle satisfactory 
currents. Life can, therefore, be very long and little af- 
fected by starting. These characteristics are also ob- 
tained at a cost, this being high voltage drop and limited 
current-carrying capacity. 

To summarize, hot- and cold-cathode sources are sim- 
ilar except for their electrodes. These differ in that the 
hot cathode can handle much higher current and has: a 
lower voltage drop, while the cold cathode, although less 
favorable in these characteristics, is less affected by start- 
ing and has substantially greater life. 

The higher current-carrying capacity of the hot-cathode 
electrode enables the lamp designer to obtain more light 
per foot either by increasing the current in the same 
diameter tube or by increasing both the current and the 
diameter. 

When the current is increased in a given tube, current 
density increases. The same area of phosphor surface is 
exposed to an arc of greater intensity, therefore the sur- 
face is brighter and more lumens per foot are produced. 
However, high current densities have some disadvant- 
ages: a smaller proportion of the phosphor exciting radi- 


ation is produced and light output is not so well main- 


tained. 

A better way of increasing light output is to-use both 
larger diameter and higher current. Three things hap- 
_ pen when the tube diameter is enlarged. First, the cross- 
sectional area becomes greater in proportion to the square 
of the diameter. Second, the inside wall of the tube, on 


*Glass Technology Laboratory, General Electric Company, Cleveland, 


io. 
noes Park Engineering Department, General Electric Company, Cleve- 
nd, Ohio. 
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Cold Cathode lashing 


Some engineering data 
for comparing the two 
types of fluorescent lamps 


which the phosphor is coated, increases directly with the 
change in diameter. Third, the voltage drop per foot of 
arc column is reduced. 

Comparing a 20-mm. cold-cathode tube, operating at 
100 ma. and a 1%-in., 40-watt hot-cathode lamp at 400 
ma. illustrates these effects. The inside diameter of the 
cold-cathode tube is about 18 mm., so its current density 
is 0.4 ma. per mm.? 


current 100 
Current density = = = 04 
cross-sectional area 4 7 182 





The 40-watt lamp has an inside diameter of approxi- 
mately 36 mm., so its current density will be the same. 

The area of phosphor for a given length is also in rela- 
tion to the diameter, or in this case 18 to 36. The actual 
area would be 7 times inside diameter times length. 

For this example, the drop per foot of arc column is 
found to be 50 volts for the cold-cathode tube, and 25 
volts for the hot-cathode lamp. 

Thus, with equal arc intensity, twice as much phosphor 
is exposed, while the voltage drop is reduced one-half. 
The net result is twice as much light and twice as much 
wattage, so the efficiency is the same except for the watts 
loss at the electrodes. 

The lower voltage drop at the hot cathode allows the 
use of conveniently-short lengths of tubing without ab- 
sorbing a high percentage of the tube volts at the elec- 
trodes. Fig. 2 shows this effect for electrodes ranging 
in voltage drop from 15 volts to 150 when used with 20 
mm. tubing operating at 100 ma. The 15-volt drop is 
typical of hot cathodes, while 100-, 150- and 200-volt 
drops are representative of various types of cold-cathodes. 

The charts show that the lower the electrode drop, the 
smaller the percentage of voltage lost at the electrode for 
any given tube length. 

If hot cathodes are used on a 4-ft. length of this tub- 
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Fig. 1—A Mazda F hot cathode terminal is shown above and @ 
typical cold cathode terminal below 
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ing, the drop at the electrode will be 7 per cent. Ifa 10- 
ft. length of this same tubing is equipped with cold-cath- 
odes, this loss will be 17 per cent for a drop of 100 volts 
and 23 per cent for 150-volt electrodes. 

It should be noted, however, that the difference in 
absolute value of cathode watts loss, in general, is much 
less pronounced because the high cold-cathode drop is 
accompanied by a lower order of current. For example, 
the 40-watt hot-cathode lamp operates at 410 ma., there- 
fore, watts loss in the cathode drop is 0.410 times 15, or 
6.15 watts. In cold cathodes, these figures might be 100 
volts times 100 ma., or 10 watts. 

The rugged cold-cathode does not require starting aux- 
iliaries, thus making feasible simplified wiring and in- 
stant starting. The long life of the electrode has its 
effect on lamp design, too, but the importance of this 
feature cannot be completely evaluated until a great 
deal more is known about the ability of phosphors to 
maintain their light output over long periods. 

To make use of these features of ruggedness and long 
life, it is necessary to accept the lower current capacity 
and higher voltage drop of the electrode. Smaller di- 
ameter utilizes lower current to best advantage. Long 
tubes can be used to offset the higher drop of the elec- 
trode, as shown in Fig. 2 for one tube diameter and cur- 
rent. Fig. 3 shows the effect of length on the percentage 
of voltage drop in electrodes for a range of tube diame- 
ters operated at a current of 100 ma. The length must 
be greater for large tube diameters. This is because, 
with equal current, the volts per foot of arc column de- 
crease as diameter increases. The long length and high 
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Fig. 2—Distribution of tube volts—Effect of electrode drop for various 


lengths of G. E. 20-mm. tubing operating at 100 ma. 
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lengths of G. E. tubing operating at 100 ma. with an electrode drop 


oO 



























































of 100 volts 
£6700 
rs 
§ 5000 
S$ 
2 4000 
£ yee LL 
a 3000 dl 
= 
Pra) — 
@ 1,000 ce E ae: 
D —_— 
S 
[a 
2 4 
<< 0 100 200 300 400 500 


Lumens Per Foot 


Fig. 4—Relation of brightness to light output for tubing of several 
diameters 


electrode voltage drop makes it necessary to operate cold 
cathode tubes on higher voltage. 

This is about the way it sums up: The properties of 
hot cathode lead to a lamp that is shorter, larger in di- 
ameter, higher in lumens-per-foot output, operates at 
higher current and on the low potential of 115 or 230- 
volt circuits. These lamps will start at these voltages, 
too, if the cathodes are preheated and an inductive “kick” 
is provided. The commercial cold-cathode tube is long- 
er and slimmer and is operated in series circuits on high- 
voltage transformers. More feet of tubing will therefore 
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Table I—Comparison of Light Output, Brightness and Cur- 
rent Density In One Set of Cold-Cathode Tubes of Various 





Diameters* 

_ Tube Brightness in Lumens Current density 
diameter, mm. footlamberts per ft. ma. per sq. mm. 
9 3,600 240 1:5 
15 1,600 215 0.4 
20 1,000 175 0.2 
25 660 140 0.12 

* Values are for one set of tubes all made of same type of glass tubing, 


phosphor and gas. 








be needed to do a given lighting job; however, starting 
switches are eliminated and longer life will also help to 
offset the higher initial cost inherent in the greater foot- 
age of tubing. 

The brightness of the two sources will not differ for the 
same current density, but it is a simple matter to operate 
cold-cathode tubes at low current density to achieve less 
brightness. The effect of tube diameter on brightness is 
shown in Fig. 4. 

Characteristics of the lamps, which are of first inter- 
est to the lighting system designer, are listed in Tables 
I and II. 

Some differences between hot and cold-cathode systems 
have been those associated with mass-produced and cus- 
tom-made products, since until recently, the high-voltage 
source was not produced in standard units. There. is 





Table II—Variables Affecting Properties of Cold-Cathode 
Lighting 


Variable 


Tube diameter 


Tube current 


Current density 


Length of tube 
section 


Transformer 
Secondary 
Voltage 


Choice 
P 





= 
Large 
Higher efficiency 
wer brightness 
Longer useful life 
More footage per trans- 
former ; 
Greater structural 
strength; fewer supports 


High 
—— light output per 
t 


Less footage for given il- 
lumination value 

More footage per trans- 
former 


Long 

Higher efficiency 
Fewer electrode housings 
and wiring connections 


Low 


Lower noise level 

Less rigorous insulating 
demands 

Smaller bulk, less obtru- 
sive, if exposed 


Small 


Higher light output per ft, 

Smaller space require. 
ment 

More easily bent 

Less footage for given 
illumination 


Low 
Higher ‘efficiency 
Longer useful life 
Lower brightness 


Short 
Easier to handle, pack, 
ship and store 
Simpler to install and 
maintain 


High 
Higher efficiency 
More footage per trans- 


former, 
Less wiring 





now some trend in the direction of standardization of 
cold-cathode units as well, with advantages for general 


lighting purposes. 


At the same time, the flexibility of 


the tubing will continue to make it particularly suitable 
to the requirements of a wide field of custom lighting. 


CONSULTING DEPARTMENT 


Life Insurance for V-Belts 


Can you suggest ways and means of improving the per- 
formance and increasing the life of endless V-belt drives 
such as are used for railway passenger car air-condition- 
ing compressors? 


Alse Give Attention 
Te Drives Not in Service 


Close inspection at the end of each trip of a railway pas- 
senger car and maintenance performed by an experienced 
electrician or mechanic will insure long life of V-belts 
drives on air-conditioning compressors. If the maintain- 
er is incompetent or careless, the V-belts will not last 
very long. 

V-belts have contact surfaces on the side walls and 
will seat and wedge themselves in the pulley groove 
without the high tension required by a flat belt. They 
require more careful pulley alignment than do flat belts 
as used on car lighting generators. 

If multiple V-belt pulleys are misaligned, the belts 
will scrape down one side of the grooves as they enter 
the driven pulley and scrape down the other side of the 
grooves where they enter the driving pulley. This 
scraping action will greatly reduce belt life. If pulley 
shafts are not parallel, the belts working on the longest 
centers will carry more than their share of the load and 
will have relatively short life. 

If V-belts are allowed to get too loose or wear badly, 
they will climb out of the pulley grooves and get mixed 
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Can you answer the following question? 


Suitable answers 


will be considered as contributions and will be published in 


a subsequent issue. 


If you have questions to ask, send them 


in also. Answers and questions should be addressed: Electrical 
Editor, Railway Mechanical Engineer, 30 Church street, 


New York. 


We make a practice of “blocking” our Diesel-elec- 
tric locomotive generator commutators after each 
run. This consists of scrubbing them with a canvas- 
covered block curved to fit the surface of the com- 


mutator. 


It does not remove the glaze but it does 


clean them; and when treated in this manner they 


seem to require no other maintenance. 


Can you 


suggest any way in which we can similarly retain a 
good commutating surface on our. traction motors? 


- 


up with the rest of the belts, tearing them off, and caus- 
ing an air-conditioning failure. Very loose V-belts will 
squeak badly when the load is applied. 

On applying multiple V-belts they should be matched 


for uniform length. 


In replacing endless V-belts, com- 


plete sets should always be applied. Do not replace on¢ 
or more belt or belts on a drive by a new one since 4 
new belt is shorter than the old belts left on pulley and 
may hog the load to the extent of breaking the cotton 
cords inside, destroying itself as a load-carrying me 
dium. Partly worn V-belts which are removed can be 
used provided they are matched with others of the same 


length. 


Correct belt tension is impo 


‘ 





rtant. 


Both under-tighten- 
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ing-and over-tightening will shorten the life of V-belts. 
Where pulleys have fixed centers, tension should be 
closely watched because there is a gradual stretching as 
the cords give throughout the life of the V-belt. 

When V-belts are applied, they should be well seated 
and equalized on both sides before checking the tension. 
This can be done by running the compressor about a half 
hour and then pressing down on one belt at a time with 
a finger. It should be possible to get about a 1-in. de- 
flection of each belt. 

On a Waukesha compressor there is an idler or auto- 
matic belt tightener arrangement. When applying new 
belts, the tighteners are turned as far as possible and 
proper tension is automatically retained throughout the 
life of the belts. 

When applying new V-belts to any drive, the tension 
device should be backed off or released so that the V-belts 
can be applied freely over the pulleys. If the belts are 
forced over the pulleys a ply break may occur, resulting 
in damage to the belts. 

Endless V-belts should be kept clean and free from 
oil. Belts not in use should be stored in a cool dark 
place, but not laid on a damp floor or where they may be 
subjected to water or steam. 

On dining cars, if equipment is cut out for the winter, 
belts should be removed and pulleys red-leaded and 
wrapped with canvas. Where diners are in service or 
subject to all-year-round service, drains should be in- 
stalled under the car to keep water, garbage, greasy dish- 
water, soap and salt from coming back on pulleys and 
V-belts. 

Rusting away of pulley grooves may cause V-belts ‘to 
ride the bottom of the grooves. This should never be 
allowed. We use a gage or templet to check pulley 
grooves. It tells the story at once; and if grooves are 
worn, we change pulleys. This adds to the life of belts. 
Any excessive belt slap, squeak or noise should be no- 
ticed and corrected at once. 

V.W. Waite, 


Electrician, 
Illinois Central. 


Rules for the 
Inspector and Maintainer | 


The life span of an endless V-belt varies from one to a 
lew years depending on belt speed, belt tension, sheave 
diameter, alignment, continuous loading, severity of over- 
loads at starting and during operation and other factors 
determined by the specific application. 

_ The useful life of a V-belt does not necessarily imply 
its continued use until it is broken. Experience indi- 
cates that in some cases it is advisable to replace V-belts 
before they break. It seems that either through surface 
Wear or oxidation of the rubber compound, V-belts de- 
velop a slip. This slip takes place quietly, without the 
usual symptoms of slippage or odor of burning rubber. 
It can only be detected by accurate checking of the rela- 
tive speeds of driver and driven sheaves. It is difficult 
to judge when a V-belt needs to be replaced unless it 
displays a cracked, ragged and generally weak appear- 
anice, 

Inasmuch as V-belts are much stiffer and heavier for 
the same speed and power than flat belts, they have a 
greater tendency to lift out of the sheave grooves. This 
bulge decreases their are of sheave embrace, especially 
at speeds near 4,000 ft. per min. and sheave diameters 
close to the permissible minimum. Furthermore, the 
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higher the speed, the greater is the inequality of load 
sharing among the V-belts of a multiple drive. 

Increasing V-belt tension to reduce the bulges due to 
the centrifugal force and to increase sheave embrace and 
wedging only results in further elongation and shorten- 
ing of belt life. Increased bearing pressures and over- 
heating of bearings are also associated with excessive 
belt tensions. 

Improper alignment of sheaves-is perhaps the most 
common source of V-belt failure. V-belts have to be 
aligned more accurately than flat belts but not quite as 
accurately as silent-chain drives. Lateral misalignment 
produces wear, and deviation from parallelism of driver 
and driven shafts results in inequality of load distribu- 
tion. 

Lateral misalignment may be detected by the pulver- 
ized rubber and textile material being deposited in the 
vicinity of the drive. This undue wear is caused by the 
scraping of the belt on entering a groove and a squeak 
on leaving the groove. On a compressor drive such as 
used in railway air-conditioning units, the detection of 
this dust would depend largely on the design of the unit. 
Lack of parallelism is usually evidenced by repeated fail- 
ure of belts working on the longer centers of a multiple 
drive. 

Some belts have a tendency to roll_over and operate 
on their side or climb out of a groove and run on top of 
an adjacent belt. If better alignment of sheaves fails to 
correct this condition, shorter belts working on shorter 
centers usually will. 

V-belts stretch to various extents, comparatively more 
during the first few hours or days of service than later. 
This initial stretching allows the belts of a multiple drive 
to adjust their lengths and equalize their tensions so as 
to carry a proper portion of the load. If belt tension is 
moderate and loading within the prescribed limits, the 
textile materials are well preserved and belt life is ex- 
tended. 

In a multiple V-belt drive when one of the belts 
breaks, a replacement of the whole set becomes neces- 
sary. A new belt of the same nominal length is usually 
shorter than the broken belt and if used with a set of old 
but serviceable belts, it would hog most of the load and 
destroy itself in a relatively short time. The replaced 
serviceable belts can often be used successfully on other 
similar drives with used belts when belt replacement be- 
comes necessary. 

In improving the performance and extending the life 
of V-belts, the following factors should be considered : 

1—V-belt speed is not to exceed 3,500 ft. per min. un- 
less the sheave diameters are well above the recommend- 
ed minimum for the belt size. It is not advisable to ex- 
ceed a belt speed of 4,000 ft. per min. 

2—V-belt tension should be such as to cause very lit- 
tle elongation after the usual initial stretch. 

3—Sheave sizes smaller than the recommended mini- 
mum should never be used. 

4—\V-drives should be periodically checked against 
lateral misalignment, loss of parallelism, rolling over, 
climbing and squeaks. 

5—V-belts should not be overloaded. The number of 
belts in parallel should be increased, if necessary. 

6—V-belts should be kept away from oil sprays and 
drippings. 

7—In replacing individual belts on multiple drives, a 
new belt should never be used with old ones on the same 
sheave. 

R. G. CAZzANJIAN, 


_ Electrical Engineer, 
Brooklyn, N. Y. 
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Long Life for Evaporators 
and Condensers 


What can I do to get the best service and longest life 
from the evaporator and condensers in our air-conditioned 
cars? 


Delay in Cleaning 
May Ruin Condenser Elements 


The article by V. W. White on “Long Life for Evapo- 
rators and Condensers” which appeared in the April 
issue of Railway Mechanical Engineer (page 189) is an. 
important contribution, and more information of this 
kind should be published so that present air-conditioning 
equipment may function at its maximum efficiency. 

I can appreciate that most railroads have a strict 
schedule covering the maintenance of their equipment. 
However, I am afraid that possibly during this present 
emergency, when the railroads are pushed to the limit 
in handling increased passenger travel as well as freight, 
that their present air-conditioning equipment may become 
somewhat neglected. This, of course, would mean in- 
creased cost in major repairs as well as increased power 
consumption. This could be avoided if regular and thor- 
ough maintenance programs are adhered to. 

The accompanying photograph of a Freon condenser 
coil shows one which we recently received from a rail- 
road. We were required to clean, repair and test two of 
these coils so that they could be replaced in service. The 
photograph was taken after our shop had completed the 
work of “attempting” to place the coil in first-class con- 
dition. 

The casual observer may say that the workmanship on 
these coils leaves much to be desired. However, had he 
seen the condition in which they were received for repairs, 





These air-conditioning condenser sections were allowed to remain in 
service so long without proper cleaning that a first-class repair job 
was impossible 


he would admire the effort made to return the units in 
serviceable condition so that they might at least function 
satisfactorily for the duration of the war. 

The fins in the coil face of the condenser were battered 
in service by flying ballast, and they have been hand- 


straightened as much as possible. The exposed tubes 
were originally covered by fins, but due to dirt, dust, 
grease and the elements, a large portion of the fins have 
eroded, thus causing the loss of condenser capacity. The 
badly eroded section happens to be the top of the coils as 
they are arranged under the car. 

For at least a depth of 1% in. down from the top, a 
combination of dirt and stones are jammed between the 
fins to form a substance comparable to hardened cement, 
resulting in further loss of condensing surface. It was 
impossible to remove this “cement.” 

Frequent cleansing of these coils while in service, as 
explained in Mr. White’s article, would have prevented 
this. 

H. HEMMING 


Railroad Atr-Conditioning Dept. 
B. F. Sturtevant Company 


One Eye Blind 
(Continued from page 283) 


heavier wire or more careful handling of the turntable 
controller.” 

“But it doesn’t tell why the electric eye at Middleton 
goes blind,” Johnson remarked dryly. 


©6B corne to have them wire for a factory expert and 
tell him to bring a new panel,’ Sparks told him. 

A few days later Sparks was again working on the 
fuel oil cranes at Plainville when the roundhouse fore- 
man told him that the expert from the factory would be 
in Middleton next day and the electrician was to meet 
him there. 

A new panel didn’t affect the performance of the elec- 
tric eye perceptibly. “Acts like it had a condensor in the 
line,” the factory man said. 

“Maybe that heavily insulated ignition wire in the 
conduit is acting as a condensor,” Sparks said. 

“Hell, yes!” the factory man exclaimed. “That’s it! 
Wonder if there’s a radio shop in the town?” 

“There’s one about seven or eight blocks from the de- 
pot,” Sparks told him. 

The factory representative purchased a quantity of 
“spaghetti” tubing at the radio shop, then went to a dry 
goods store where he bought.a box of ordinary composi- 
tion buttons, then he and Sparks went back to the boiler 
room. 

Sparks, wondering but saying nothing, watched while 
the factory man went to his grip and picked up a spool 
of bare number 22 copper wire. “Here, you can help. 
You see the tubing is in seven-inch pieces. Slip a piece 
of tubing on each wire, then run both wires through op- 
posite holes in a button, then two more pieces of tubing, 
and so on. The buttons will keep the wires away from 
the conduit,” he explained..- 

When the tubing and buttons were on the wires they 
were pulled carefully into the conduit. The wires were 
connected and the switch closed. It worked nicely. 

“Now I can understand why it worked when the watet 
service men did the wiring and wouldn’t work after we 
ran the wires in conduit,” Sparks said, as he gathered up 
his tools. 
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Llecating Work Center 
By Optical Instrument 


The precision demanded in machine opera- 
ions has resulted in the development of 
many shop tools to achieve such results. 
But often the ultimate in precision on some 
yes of work is not reached because of 
ai error in setting up the work. Beyond 
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the variable and the rotating. The vari- 
able type is used on vertical and horizontal 
machine tools where the locating is done 
with the spindle stopped. The rotating type 
has a revolving shank and is designed pri- 
marily for locating work on horizontal 
boring and drilling machines where the 
operator holds the eyepiece and centers a 
lay-out while the machine spindle is run- 


Y RUN-OUT POSITION 








THIS DISTANCE INDICATES 
RUN OUT. ADJUST TO 


HALF THIS eT ee 








= 


Fig. —(Left) Method of centering one of the work lines between the guide lines before 
rotating the spindle 180 deg, the result: of which is shown in Fig. 2—(Right) im the case 
of a spindle having run-out 


certain limits it is not possible to eliminate 
etrors, such as, for example, in locating 
centers, when that operation is performed 
by unaided visual means. To provide such 
assistance the Center Scope was developed 
by the Center Scope Division of Kearney 
and Trecker Corporation, Milwaukee, Wis. 
The Center Scope is an optical locating 
tool which makes it possible for the opera- 
tor to locate scribed work lines on the piece 
to be machined so that their intersection 
will coincide with the centerline of the 
machine spindle or, if there is run out in 
the spindle, to compensate for such error 
toan accuracy of .0001 in. 

The Center Scope is of two general types, 
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Fig. 4—A variable 
type Center Scope 
used to locate the 
centers on work 
mounted on the 
faceplate of an en- 
gine lathe 


Fig. 3—In __ this 
case the Center 
Scope is being 


used in the spin- 

dle of a_ vertical 

mill to line up the 

work by the use of 
. edge blocks 









NEW DEVICES - 


ning. Both types have a magnification of 
45X and both have guide lines spaced .0015 
in. to .002 in. apart. The variable type in- 
strument has one set of guide lines and 
the rotating type has two sets at right 
angles. 

In using the variable Center Scope it is 
placed in the machine spindle and brought 
into focus by moving into such position that 
the nose of the instrument is approximately 
¥% in. from the work. The work is then 
adjusted until one work line AB (Fig. 1) 
is centered between the guide lines. The 
spindle is then rotated 180 deg. until guide 
lines are parallel to the work lines and the 
eyepiece is pointing in the opposite direc- 
tion. If the work line BA again appears 
centered between the guide lines no fur- 
ther adjustment of the work is necessary 
except to center the cross line CD to the 
spindle axis by rotating the spindle 90 deg. 
‘and proceeding in a similar manner. The 
above method of use assumes an absolutely 
true running spindle. Where run-out of 
the spindle exists a condition similar to 
that shown in Fig. 2 will be seen after 
rotating the spindle 180 deg. subsequent 
to centering the work line AB between the 
guide lines. The variable Center Scope 


has a trimming screw by turning which the 





guide lines may be shifted. In the case 
shown in Fig. 2 the guide lines are now 
adjusted to one-half the run out distance 
and the work is reset to correct for the 
other half, thereby bringing work line B.4 
into a central position between the guide 
lines. The spindle is then rotated 180 deg. 
These operations are repeated until AB 
and BA remain centered between the guide 
lines from each of the 180-deg. positions 
of the spindle. This will split the spindle 
axis within .0001 in. It is now only neces- 
sary to center the other cross line CD, the 
method for which has already been ex- 
plained. 

Fig. 3 shows the variable Center Scope 
being used with an edge block to line up 
the edge of the work with the spindle axis. 
On vertical mills this is often done to estab- 
lish starting points from two edges so that 
measuring rods or lead screws may be used 


“to control the distance from the edge to 








This method eliminates the need 


any hole. 
for any concern over possible inaccuracies 
due to lead screws, back lash or table in- 


accuracies. Fig. 4 shows the variable type 
instrument being used in a lathe to locate 
a piece of work on the face plate. 
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Fig. 5—The rotating type of instrument can 

be used to determine the spindle run-out by 

holding the eyepiece and causing the work 
lines to appear to travel in a circle 
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The rotating Center Scope, with the ball- 
bearing, revolving shank, permits the 
operator to hold the eye-piece with one 
hand so that one set of guide lines parallels 
one of the work lines. The spindle is run 
at low speed, or turned by hand, and run- 
out, if any exists, will cause the image of 


the work lines to appear to travel in a. 


circle. In such case the table or the spin- 
dle is adjusted until the work lines travel 
concentric to the square formed by the 
guide lines. This is illustrated by Fig. 5. 
Special adapters and accessories extend the 
usefulness of the Center Scope to a variety 
of jobs. 


Locomotive Boiler 
Blow-Off Arrangement 


In the May issue of the Railway Mechan- 
ical Engineer on page 239 appeared an 
article under the above title describing 
the Locomotive Blow-off Diffusor Set 
developed by the Wilson Engineering 
Corporation, Chicago. The drawing show- 
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ing the method: of piping the diffusor set 
which accompanied the article was. incor- 
rectly dimensioned in a number of ‘places. 
The illustration, correctly dimensioned, is 
repeated herewith. 


Totally 
Enelosed Motors 


A line of totally enclosed Tri-Clad mo- 
tors has been announced by the Motor 
Division of the General Electric Company, 
Schenectady, N. Y. Available in both the 
polyphase, 60-cycle induction type and the 
single-phase, 60-cycle capacitor type, the 
new motors are especially designed for 
use under conditions where abrasives, 


chemicals, rain, snow and excessive dirt 
are encountered. 
The polyphase motors are furnished in 





Polyphase totally enclosed K225 
induction motor 


frame sizés 203 to 225.. They. include %, 
%, and at 1 hp. at 900 r.p.m.; %, 1, and 
1% hp. at 1,200 r.p.m.; 1, 1%, and 2 hp. 
at 1,800 r.pm.; and 1% and 2 hp. at 
3,600 r.p.m. The single-phase motors are 


From automatic or continuous 
blow off (optional) 
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Method of piping the Locomotive Blow-Off Diffusor Set ~ 





furnished in frame sizes 203 and 204, ang 
include % hp. at 1,200 r.p.m.; 1 and ly 
hp. at 1,800 r.p.m.; and 1% and 2 hp, g 
3,600 r.p.m. The mounting dimensions ¢ 
these motors are interchangeable with Tr. 
Clad open motors of the same rating. 

These motors have all the importag 
basic features of the Tri-Clad group, th 
most recent addition to General Electrig 
motors. This includes triple protection— 
protection against physical damage, elec. 
trical breakdown, and normal operating 
wear and tear. 

In addiiton, all parts of the motor ep. 
closures—frame and shields, and conduit 
boxes—are cast iron, thus offering ff. 
sistance to rust, corrosion, accidental 
blows, and rough use. The leads are per- 
manently encased in compound in a cast- 
in pocket in the stator frame, thus pre 
venting liquids from seeping into the mo- 
tor. Still further protection is provided 
in the form of a rotating labyrinth seal, 
The motors are wound with Formex wire 


Asbestos 
Cement Conduit 
An asbestos cement conduit, intended 


principally for cable installation, is now 
produced by The Philip Carey Mfg. Com- 
pany, Cincinnati, Ohio. A feature of the 
conduit is the Flexcaulk coupling which 
consists of a tubular housing of asbestos 


The joimts will remain water-tight even under 
ground-settling action 


cement to which is bonded a_ tapered 
liner of mineralized asphalt compound. 


The liner permits a flexible, self-aligning, E 
water-tight joint when properly assem 
bled with a special sealing compound. r 


The conduit is made in two thicknesses 
for installation with or without concrete 
encasement. It may be cut to length o 
the job and only unskilled labor and sim- 
ple tools are required for its installation. 





Universal Vise 


A vise which swings through 180 deg. ™ 
the top plane, 90 deg. in the vertical plane, 
and 360 deg. in the bottom’ plane is said 
reduce setting-up and tooling-up times 1? 
considerable degree. Manufactured by tht 
(Continued on next left-hand page) 
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ASSOCIATION INSPECTION ENFORCES THESE TESTS: 


1 chill Test Block taken at least once in every ten wheels poured. 
2 One complete Chemical Analysis Block with each heat. 


3 Constant Pyrometer checks for accurate process temperature. 
4 prop Test of finished wheel (AAR specifications). : 
5 Thermal Test of finished wheel (AAR specifications). 

6 Test for perfect rotundity. 


Every Chilled Car Wheel is given these six conversion charge basis, scrapped chilled 
rigid tests, thus assuring absolute uniformity. | wheels are speedily melted and recast into new 

Under our unique wheel exchange plan, by = wheels. Thus re-employment of scrap metals is 
which you receive new wheels for old on a__ of great help in the war effort. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
2 VENUE, 
ee prscligh og N. Y. ‘yO Uniform Specifications 


445 N. SACRAMENTO BLVD., Uniform Inspection 
sgt ) ) , Uniform 


, 












‘ Adjustable vise which gives a wide range of 
possibilities in positioning work pieces 


Wesson Company, Detroit, Mich., the vise 
is available in two sizes. They are com- 
pletely graduated in all planes and, where 
extreme precision is required, can be ob- 
tained with vernier graduations. The 
smaller model has a jaw opening of 1% 
in. and a height of 434 in.; the larger has 
a jaw opening of 4 in. and a height of 6% 
in. Both may be equipped with angle 
plates to accommodate large or irregularly 
shaped pieces. 


Adjustable 
Surface Grinder 


An adjustable tool for efficient surface fac- 
ing in horizontal or vertical milling ma- 
chines, lathes, and other spindle machines 





Surface facing can be performed in a number 
of different type machines using this tool 


has been developed by the Robert H. Clark 
Company, 3424 Sunset boulevard, Los An- 
geles, Calif. It consists of a tapered shank 
and body with three adjustable high-speed 
bits, which may be set for any diameter 
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within the range of the tool. Straight 
shanks are also obtainable. With only four 
tools any diameter from 1% in. to 5 in., 
inclusive, may be obtained without being 
limited to standard fractional dimensions. 
A measuring gauge is provided with each 
tool for quick and accurate size adjust- 
ments. The bits can be easily reground or 
can be replaced at comparatively small cost, 
thus lengthening the life of the tool indefi- 
nitely. 

The tool is useful for dressing castings 
of any metal, dove-tailing, spot facing, as 
an emergency repair tool, and for other 
end-mill, facing-mill, or‘ slab-mill opera- 
tions. 


Gearmotors 


A line of horizontal parallel-shaft type 
gearmotors which meet speed-reduction 
requirements for a wide variety of appli- 
cations over a range of 1 to 75:hp. is an- 
nounced by Westinghouse Electric and 





Type C double-reduction gearmotor 


Manufacturing Company,. East Pittsburgh, 
Pa.. Each new unit conforms to A.G.M.A. 
standard. output speeds and application 
practices. 

The use of adaptor castings between 
motor and mechanical parts allows the 
use of all standard Westinghouse 





N.E.M.A. frame motors with each type, 
unit, and types of motor construction « 
therefore be readily changed to suit 
ing service conditions if necessary jn @ 
field. The design of the motor-adas 
assembly being common between 
types, such assembly can be readily shif 
between unit types to meet changes j 
speed requirements. Many working pary 
including gear sets, being ‘common to aj 
three unit types of a given rating, replace 
ment part programs are held to a my 
mum. 7 

Gears and pinions in the new gear 
tors are of .40-.50 carbon steel, andg 
given special heat treatment before hy 
bing. This process produces a tapern 
hardness from surface to core, and reg 
in tough, impact-resisting teeth. Ge 
and bearings are lubricated by a positiy 
splash system, and new case design 
oil to circulate freely at all times. 

The new gearmotors also. feature @ 
pactness and improved foundation stabil 
through heavy exterior ribbing of 
housing at each mounting hole. a 









































































Throttle Lever A 
With Double Quadran 


A double-quadrant throttle lever assem 
for application on any steam locomoli 
where the connection to the throttle is ait 
side the boiler has been developed by tt 
American Throttle Company, New York 
The assembly consists of a double qua 
rant mounted on the assembly bracket, @ 
throttle lever in bell-crank form on thd 
ends of the short arm of which the latches 
are mounted, and a crosshead guide for the 
rear end of the throttle operating rod. A 
special feature of the double quadrant \s 
the staggered position of the teeth of the 
two quadrants. This permits a fine throttle 
adjustment with relatively large quadrant \ 
teeth. The quadrants are in a vertical po- 

sition in front of the lever so that there are 

no parts projecting beyond the lever itseli. 






























Double - quadrant 
throttle lever 
with the quadrant 
in front of lever 
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the latches On modern grinders Lima brings to a perfect finish the axles and 


a ¥ shafts whose proper fit plays an important part in low maintenance. 
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= ‘AVA ILA BILITY" 1s ar a premium! 


Squeezing extra miles per month out of every locomo- 
| tive is a major operating problem today. 


Lima’s reputation -for soundly built locomotives has a 
firm foundation in the many special Lima methods 
and equipment that make for low maintenance. 


This policy is now of exceptional value to Lima cus- 
tomers. It is helping them meet the problem of keep- 
ing locomotives in service. 


> ~—SOUL MAA | 
LMA LOCOMOTIVE WORKS @EUL TINE TLL INCORPORATED, LIMA, OHIO 


INCORPORATED 


cal EAE lune, 1943 





High Spots in | 
Railway Affairs... 


Railroad Officer Is 
Honored for Bravery 


Lieut. Col. Frederick W. Okie, Transpor- 
tation Corps, Army Service Forces, was 
awarded the Legion of Merit by General 
Eisenhower for valorous action under fire 
in the North African theatre of operations. 
The citation read: “For exceptionally mer- 
itorious conduct in the performance of out- 
standing services during the period Febru- 
ary 16 to 18, 1943. Lieutenant Colonel 
Okie organized and led a detachment of 
his battalion beyond our own lines to the 
vicinity of Moulares, Tunisia, to attempt 
to bring out two trains of ammunition 
which had been abandoned after a rapid 
enemy advance. When enemy forces closed 
in and made movement of the trains into 
our lines impossible, he supervised the de- 
struction of the locomotives, assembled his 
detachment and a number of civilian refu- 
gees, and led them all to safety by a cir- 
cuitous route through the desert to Te- 
bessa.” Colonel Okie was born in Day- 
ton, Ohio, June 7, 1907, and is a graduate 
of the Virginia Military Institute. He 
worked for many years in the operating 
department of the Southern Railway and 
was superintendent at Birmingham, Ala., 
when called to active duty. 


Eastman on WPB 


During the first World War Director Gen- 
eral of Railroads William G. McAdoo, who 
was Secretary of the Treasury and a mem- 
ber of President Wilson’s War Cabinet, 
was in a strategic position to see that the 
railroads got badly needed materials and 
equipment. Until recently, in the present 
World War, transportation was quite on 
the outside when it came to dealing with 
the War Production Board, which has 
“general direction over the war procure- 
ment and production program.” To insure 
maximum production of war munitions this 
board “directs the orderly mobilization and 
use of the economic resources of the Na- 
tion.” The railroads are the backbone of 
the transportation system—a vital factor 
.in the production program. They have 
made a truly marvelous record thus far 
and the administration seems to view them 
as having almost inexhaustible possibili- 
ties. Those who are familiar with railroad 
operation, however, realize that they have 
been stretched almost beyond the elastic 
limit and that they must receive greater 
consideration from the standpoint of addi- 
tional equipment and materials. It is of 
more than passing interest, therefore, that 
President Roosevelt recently appointed Jo- 
seph B. Eastman, director of ODT, as one 
of three additional members on the War 
Production Board. The two other new ap- 
pointees were Paul V. McNutt, chairman 
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of the War Manpower Commission, and 
Petroleum Administrator for War Harold 
L. Ickes. 


Treat Railroads Fairly! 


Among the resolutions adopted at the re- 
cent annual meeting of the Chamber of 
Commerce of the United States was the 
following: “The railroads are among the 
largest employers and taxpayers of the 
country and the heaviest buyers of a great 
variety of supplies and equipment. Im- 
provement in the situation of the railroads 
in the post-war period will bring many 
public benefits. They have during the war 
period shown their essentiality and their 
capacity to perform a great public service. 
Steps should be taken promptly by Con- 
gress to insure development of a long-term 
program for placing essential railroad 
transportation on a stable basis. On the 
other hand, proposals for federal and state 
legislation which would further interfere 
with the proper functions of management 
or impose additional financial burdens 
should be resisted. Examples relate to 
length of trains, full crews, and a six-hour 
day. The federal government itself should 
give up the preference it enjoys because of 
grants of public land to aid original rail- 
road construction. The government has 
long since realized in this reduction of 
rates more than the value of the grants.” 


Absenteeism 


The Administration continues to be deeply 
concerned over the great loss in war pro- 
duction due to unnecessary . absenteeism. 
Readers of the Railway Mechanical En- 
gineer will recall the pertinent and prac- 
tical suggestions which were advanced in 
the Roundtable discussion in our April 
issue. Two government pamphlets have 
been received during recent weeks that are 
well worth study. One of these, which 
may be obtained from the Division of Labor 
Standards, United States Department of 
Labor, Washington, D.C., is entitled, Con- 
trolling Absenteeism. Its 60 pages include 
a great number of suggestions, based on 
the experiences of about 200 war plants. 
Another smaller pamphlet is one of a series 
of manuals published by the War Produc- 


tion Board for the guidance of plant laber-. 


management production committees. It is 
entitled, Ways of Dealing With Absen- 
teeism, and is intended for the guidance of 
a sub-committee on absenteeism. It not 
only deals with methods used in combating 
the in-plant causes of absenteeism, but also 
suggests methods for developing community 
co-operation in handling other situations 
which contribute to absenteeism. 


(Turn to next left-hand page) 


Railroads Need 
New Equipment 


Col. J. Monroe Johnson, I. C. C 
ber, in a roundtable discussion over 
network of the NBC, made this challengs 
statement: “Although the railroads 
performed and are performing mir; 
with the equipment they have, they 
fast approaching their physical limitati 
They must have additional equipme 
particularly locomotives, if they are 
continue to supply fully the want of 
transportation-consuming ination. [ ¢ 
think of no more advantageous allocat 
of steel than one that will insure’ 
arrival on the battlefront of a 
food and clothes. In fact, it takes railrm 
to deliver the materials that go into} 
manufacture of the engines of war if: 
first place. If our railroads fail, our @ 
world-wide military effort fails. We mig 
suffer military reverses, and still win: 
war. But we can’t avoid defeat shouldd 
railroads fail.” 


Heavy War Traffic 


According to Major General Charles 
Gross, chief of the Army Transportatid 
Corps, a troop movement by rail is bei 
started somewhere in the United Stat 
about every six minutes, day and nig 
The railroads are carrying in organiaj 
parties approximately two million med 
bers of the military forces a month. Du 
ing the first year of America’s participi 
tion in this war we shipped to our trooj 
overseas twice as much material and sj 
plies per man per day as we did int 
corresponding period in the first Wor 
War, and there were very nearly thr 
times as many of our men overseas 4 
there were at the same time in the last wa 


Railroads 
Need New Rail 


Ralph Budd, president of the Chicagl 
Burlington & Quincy, pointed out at” 
annual stockholders meeting of that § 
tem that the railroads are operating “lt 
to their maximum capacity and must la 
new rails, more motive power and ali 
tional cars. “You can make cars lat 
little longer and you can make locomott¥ 
run a little longer,” said Mr. Budd,” 
when a rail fails there is nothing 1! 
but put in’ a new rail. The extrei 
severe use of the railway plant has a™ 
rails to become, perhaps, the most crit 
of all of our material problems, and if 
war lasts’ long it will be imperative 
new rail to be laid to carry on safely 
the constantly growing burden of 
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‘tons..more miles..faster 


he tremendous increase in traffic...630 the required additional power for starting 
illion ton-miles of freight traffic alone in heavier loads, itis more than simply a starter. 


942... has placed exceptional demands Its principal contribution to railroad eco- 


pon the railroads. nomics is the speeding up of train movement 


Booster-equipped locomotives have all along the line by supplying a supplemen- 


played an important part in keeping war tary power to meet the operating emergen- 


dterial rolling. While the Booster* supplies _cies of the road. 


*Trade Mark Registered U. S. Patent Office 


iy FRANKLIN RAILWAY SUPPLY COMPANY, INC. onic: 


In Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 


ne, 1943 69 



















Eastman Appointed to WPB 


TRANSPORTATION finally got a seat at 
the War Production Board’s head table 
late in April when President Roosevelt 


Eastman, director of 
Defense Transportation, as 


appointed Joseph B 
the Office of 


one of three additional members to the 
Board. The other two new appointees are 
Paul V. McNutt, chairman of the War 
Manpower Commission, and Petroleum 
Administrator for War Harold L. Ickes. 
WPB Allocations and the 
Equipment Situation 

Josepu B. EAstMAN, director of the 
Office of Defense Transportation, in a 
statement issued on May, 14, declared that 
unless the War Production Board Re- 


quirements Committee finds it possible to 
allocate more material for the third quar- 
ter for transportation, new freight-car 
production will have to be suspended after 
present schedules are completed, thus mak- 
ing the equipment situation even tighter 
in coming months than it has been in the 
past. This statement was based on the 
May 2 announcement of WPB which re- 
vealed that the Requirements Committee 
had found it necessary “to make an over- 
all reduction of more than 23 per cent in 
the requests of the claimant agents” for 
critical materials. The WPB announce- 
ment also stated that as to carbon steel, 
claimant agencies other than the Army, 
Navy, Aircraft Resources Control, and the 
Maritime Commission were cut “about 
27 per cent” below requests. 

Total requests from claimant agencies, 
according to WPB, amounted to more 
than 20,000,000 tons of carbon steel, while 
the estimated supply in the third quarter 
is slightly under 15,000,000 tons. 

“The rail situation is being watched 
closely by ODT,” Mr. Eastman. said. 
“Should the amount of steel for this pur- 
pose prove inadequate to maintain the 
roads at reasonable operating siandards 
further steps will have to be taken. Obvi- 
ously, rail cannot be allowed to deteriorate 
beyond a certain point before being re- 
placed. I shall pursue this matter, and 
also the construction of additional freight 
cars, with the War Production Board... . 
Unless material can be found at least for 
replacements, I fear that serious conse- 
quences may result.” 

Sufficient material has been allocated to 
maintain locomotive production at full 
plant capacity, Mr. Eastman pointed out. 
On the basis of present production, domes- 
tic roads during the third quarter will get 
approximately 258 freight locomotives, 
and during the fourth quarter 307. The 
locomotives for the third quarter include 
145 steam, 27 5,400-hp. Diesel-electrics, 
85: Diesel switchers, and 1 electric loco- 
motive. 
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On the basis of present estimates, total 
deliveries of new locomotives and freight 
cars for the year 1943, including those 
already made, will be as follows: locomo- 
tives, over 900; freight cars, 26,000 (in- 
cluding approximately 6,000 of which were 
authorized but not built during 1942). 


Repair Stocks Allowed by WPB 


Provisions of the War Production 
Board’s Controlled Materials Plan Regu- 
lation 2 restricting deliveries of certain 
materials will not apply to materials re- 
quired to maintain adequate stocks for 
emergency repairs by transportation sys- 
tems provided the WPB. Transportation 
Equipment Division has authorized the ac- 
quisition of such materials under P-142, 
the WPB has provided through its In- 
ventory Direction No. 7, effective May 13. 


Locomotive Specialty Industry 
Advisory Committee 


A Locomotive Specialty Industry Ad- 
visory Committee was recently created by 
the War Production Board with Andrew 
Stevenson of the WPB as presiding officer 
and with the following membership: J. A. 
Amos of the Pyle-National Company, Chi- 
cago; Bard Browne, Superheater Com- 
pany, New York City; George H. Carr, 
Locomotive Firebox Company, Chicago; 
S. G. Down, Westinghouse Air Brake 
Company, Wilmerding, Pa.; C. G. Lear- 
ned, Okadee Company, Chicago; J. E. 
Long, Franklin Railway Supply Company, 
New York; Hunter Michaels, American 
Locomotive Company, New York; Alfred 
Nathan, Nathan Manufacturing Company, 
New York; George A. Price, American 
Arch Company, New York; C. J. Surdy, 
Standard Stoker Company, Erie, Pa.; C. 
P. Whitehead, General Steel Castings, Ed- 
dystone, Pa. 

The members of the committee met in 
Washington on April 14, at which time the 
question of the ability of the supply indus- 











try to meet the demand for locomod 
equipment during the last half of 194 
1944 was discussed. Subsequent meetiy 
will be held from time to time as cj 
by Mr. Stevenson. 


i 


Pullman Announces Post-\; 
Equipment Plans 


Tue favorable public reception accord 
the Duplex-Roomette sleeping car, whi 
the Pullman Company has operated in ¢ 
perimental service during the last year, | 
led Pullman Incorporated to make detail 
plans for quantity production of this ty 
of car after the war, David A. Crawley 
president, announced at a meeting in.\\ 
mington, Del., on April 21. 

Mr. Crawford predicted that there w 
be a large post-war demand for new ri 
way equipment and revealed that both | 
Pullman Company and Pullman-Stands 
Car Manufacturing Company, subsidiarg 
of Pullman Incorporated, are engaged | 
research designed to secure reduction | 
manufacturing costs and lowering 
maintenance expense of railway equipme 
of all types. Engineering studies, 
added, are constantly underway also | 
connection with new materials now bel 
developed particularly the alloys of sted 
aluminum and magnesium. Special @ 
tention is also being given to refining a 
improving every detail of the cars 
signed, and. these improvements will } 
incorporated in post-war units. 

The Duplex-Roomette car, as the slet 
ing car in experimental operation sim 
April, 1942, is known, was made belo 
war necessitated a switch of equipme 
materials and manufacture to arms pm 
duction. 


Cement Carriers Converted fot 
Oil Transportation 


In AN article on freight-car conversidl 
on page 241 of the May Railway Mecho 
ical Engineer, the statement was made! 

(Continued on next left-hand page) 

















































































L.C.L. Corporation Air-Activated containers which have been converted from cemelt 
to petroleum carriers 
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K r - 3 Every railroad man is conscious of the wartime 
importance of each pound of coal. 
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Orders and Inquiries 





for Equipment Placed 
of the April Issue 





Since the Closing 





LOCOMOTIVE ORDERS 


No. of Type of : 
Road Locos. Loco. Builder 
Pere Marquette . rie 12 Cn ee FORE re ee Lima Loco. Wks. 
LocoMoTIve INQUIRIES 
Chesapeake & Ohio 10 TN | OE Perr Tee 
FREIGHT-CAR ORDERS 
No. of Type of ‘ 
Road Cars Car Builder 
Denver & Rio Grande Western 2003 SO-tOM BAbe cise aeneny Mt. Vernon Car Co. 
Norfolk & Western 500 50-ton hopper ........ Bethlehem Steel Co. . 
500 50-ton hopper ........ Virginia Bridge & Iron Co. 
Freicut-Car INQUIRIES 
Ann Arbor ..... ‘ 50 50-ton hopper ........ 
PASSENGER-CAR ORDERS 
No. of Ty »e of i 
Road Cars Cat Builder 


Defense Plant Corp 1,200 


1 Pending WPB approval 


special type ci : 
troop sleeping cars....Pullman-Std. Car Mfg. Co. 








100 steel gondolas formerly used as cement 
carriers were being fitted with steel tanks 
for transporting petroleum. 
correct. These L. C. L. Corporation cars 
were equipped with Air-Activated contain- 
ers, as shown in the illustration. 

The conversion of these containers re- 
quired only the changing of rubber gas- 
kets to fibre gaskets, primarily because of 
the necessity of conserving the rubber 
gaskets for later use when reconverting 
the cars for cement handling; also, the 
plugging up of inlet valves and the proper 
stopping up of outlets, etc. 

Each of the five tanks in the car shown 
in the illustration will hold 1,750 gal., or a 
total of 8,750 gal. per car. Other cars, 
fitted with six containers, each holding 
1,695 gal., have a total capacity of 10,170 
gal. 


This is not 


C. & S. E. Depreciation Rates 


EQuipMENT depreciation rates prescribed 
recently by the Interstate Commerce Com- 
mission for the Colorado & South Eastern 
were inadvertently omitted from the item 
reporting issuance of the order which ap- 
peared in the May Railway Mechanical 
Engineer, page 242. The order prescribed 
rates of 2.27 per cent for steam locomo- 
tives and 3.85 per cent for freight-train 
cars. 





Mr, Vernon Car Mrc. Co.—C. M. 
Wright has been appointed chief engineer 
of the Mt. Vernon Car Mfg. Co., Mt. 
Vernon, Ill, to succeed T. A. Collison, 


retired. 
* 


AMERICAN Brake SHor Company.—At 
the annual -stockholders’ meeting of the 
American Brake Shoe & Foundry Com- 
pany, 230 Park avenue, New York, the 
company name was shortened to the Ameri- 
can Brake Shoe Company. 
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Tons Per Car Averaged 40.1 
in 1942 


RaiLroaps of the United States in 1942 
attained a new high record in the average 
number of tons per carload of freight, ac- 
cording to the Association of American 
Railroads. The average was 40.1 tons per 
car, 1942 thus becoming. the fourth con- 
secutive year in which a new high record 
has been established. In 1941, the average 
was 38.2 tons and in 1940, it was 37.7 tons. 


Pullman to Appeal Court Decree 


A THREE-JUDGE expediting court for the 
District Court for the Eastern district of 
Pennsylvania handed down its opinion, on 
April 20, in the government suit against 
the Pullman Company on charges of al- 
leged violations of the Sherman and the 
Clayton Acts. Although the court con- 
cluded that “there has been a violation of 
the Sherman Act,” it held that the final 
question is the equitable relief to be had 
in this suit. As a result it stated that 
“the formulation of a decree will await 
further discussion and hearing upon cer- 
tain points which may be suggested by 
the parties.” 

David A. Crawford, president of the 
Pullman Company, stated, “The opinion 


Supply Trade Notes 


GrayBaR Extecrric Company. —W. W. 
Castleberry, formerly acting serv'ce mana- 


ger of the Jacksonville, Fla., office of the: 


Graybar Electric Company, has been ap- 
pointed service manager, with the same 
headquarters. 

5 


Armstrong Cork Company.—William 
H. Worrilow, president of the Lebanon 
Steel Foundry, has been elected a director 
of the Armstrong Cork Company. Robert 
L. Johnson, president of: Tethple Univer- 
sity, has also been elected a director. 








(Turn to fifth right-hand page) 








of the court in Philadlephia is disappoj 
ing, of course, and the Pullman group, 
companies will take an appeal to the s, 
preme Court of the United States promy 
after a decree is entered. It is our yj 
and that of our counsel that the Philadd 
phia decision is completely at  variay 
with the evidence which was offered ; 
the trial and also contrary to the y 
plicable principles of the anti-trust. {ay 
as passed by Congress and as interpret 
by the Supreme Court.” 


Atomic-Hydrogen Arc Welding 
Films 


A NEw all-color sound movie, “The |) 
side of Atomic-Hydrogen Arc Welding’ 
has been announced by the General Ele: 
tric Company to help in the training of me 
and women welding operators using this 
process. The movie is available to indv: 
trial welding schools, and to other public 
and private groups. 

Produced under the direction of the Gen- 
eral Electric welding laboratories, the ney 
film follows the successful pattern of “The 
Inside of Arc Welding” released last yeu 

Each of the two parts of the new film 
employs colorful charts, animation, demon. 
strations by expert operators and close-ups 
of the atomic-hydrogen arc in action, a 
well as examples of good and bad welding 
The films are ten minutes in duration ani 
can be used on sound-equipped 16-mn 
projectors only. 

Part one describes and _ illustrates th 
fundamentals of atomic-hydrogen welding 
It shows how to regulate the welding cur- 
rent and the hydrogen supply; how to 
adjust the electrode holder and the tung- 
sten electrodes; and how to recognize and 
correct improper adjustment. 

Part two shows proper technique for 
principal types of joints; how to contr 
the molten pool ; and how to recognize an 
correct improper welding conditions. Par- 
ticular emphasis is given these four fac: 
tors—Current setting, speed of travel, arc 
size, and the contact of arc with the work 

The film may be obtained for singh 
showings, or bought at print cost, by writ 
ing General Electric’s Visual Instruction 
Section, Schenectady, N. Y., or the nearest 
G. E. office or welding distributor. 





Stanparp Stoker Company, INC 
Carl T. Mead and T. L. Capps have bet" 
appointed resident manager and servic’ 
sales engineer, respectively, for tle Stand- 
ard Stoker Company, Inc., with headqua™ 
ters at Montreal, Que. 

* 

PEERLESS MANUFACTURING ConrorATio®: 
—R. B. Stone, district representative ol 
the Eastern division of the Peerless Mat 
ufacturing Corporation, with hed 
at Philadelphia, Pa., has been appoint 
manager of the Railway division. 
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DESIGNED FOR PEACE . 


UILT to serve America at PEACE, General Motors 
Diesel Freight Locomotives are doing the important 
job of serving a World at WAR. 


Every stage of production, from the time raw materials 
leave the ground until the finished products reach their 
final destination, depends upon transportation. With the 
volume of freight traffic exceeding all previous records, 
the railroads are using all available units of motive 
power and supporting facilities to the very limit of their 
capabilities — requiring superior maintenance to obtain 
peak efficiency and availability. 


.. NOW VITAL IN WAR 


General Motors Diesel Locomotives, in all classes of ser- 
vice, are playing an important part in the present 
emergency. Service “Wardens” and eight strategically 
located parts depots “stand guard” day and night to 
keep GM Diesels working. Normally, every order for 
parts leaves the nearest depot within the working day 
and seldom are replacements more than 24 hours from 
any GM equipment in service. This long established 
Electro-Motive Service policy insures receiving the right 
part —at the right place — at the right time — to 
“Keep ‘Em Rolling.” 


KEEP THE RAILROADS STRONG 
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Have What Tt “lakes 


TO MEET EVERY CHALLENGE AND SPEED VICTORY 


General Motors Diesel Locomotives, totaling 1180 units in all classes of service, have met and 







will continue to meet every challenge by providing — 


lexibility of operation . . . Faster schedules with maximum safety. 

eduction in train miles . . . Reduction in number of locomotives. 

conomical performance . . . Elimination of gas and fire hazards. 

ncreased revenues . . . Improved tunnel operation. 

reater tonnage capacity .. . Greater operating efficiency. 

igh availability . . . Helper service minimized. 

rack capacity increased without replacements with heavier rail or rebuilding bridge structures. 
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GM DIESEL SWITCHERS 


PREVENT BOTTLENECKS 


GM Diesel Switchers prevent costly bottlenecks by speed- 
ing up heavy traffic through terminals . .. Between 1938 
and 1942, the average revenue carloads handled monthly 
by the T.R.R.A. of St. Louis increased 100 percent. Such 
transportation efficiency spells VICTORY...made 
possible by intelligent supervision and the installation of 
28 Diesel Switchers, nine of which were built by General 
Motors ... This foresight has eliminated any possibility of 
a power shortage and by continuing present efficiency in 
locomotive utilization, they will have sufficient power to 
handle the heavier traffic which is inevitable. 


SPEED UP FOR VICTORY 
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“State of feeling sure; faith; trust.”’ 


All America is united in producing and delivering, with 
ever-increasing quantities and speed, the materiel so vital 
to our armed forces. While we on the home front are being 
called upon to shoulder more and more responsibilities, 
“privileges — not burdens, our fighting men throughout 
the world are giving their all —if needs be their lives. 
They have faith in us and we must not let them down. 
Never let it be said, “too little, too late.” 


KEEP TRANSPORTATION UNSHACKLED 
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GM DIESELS 
AFTER THE WAR 


HAT transportation problems PEACE will bring 

to the railroads, no one knows. However, one 
thing is certain. The super-efficiency demonstrated 
thus far in the war assures their ability to meet the 
new forms of competition and other conditions which 
are certain to appear after the war. Because of 
America’s proven superiority in building planes and 
ships, it is reasonable to expect a public demand 
for more extensive improvements in rail equipment 
and service. But the railroads are not going to relin- 
quish their present leadership in passenger and 
freight transportation. They are carefully analyzing 
the entire picture and are planning accordingly. 
General Motors Diesel Road Locomotives will continue 
to play an important part by making possible — re- 
duction in train miles — greater hauling capacity — 
faster schedules with maximum safety — high avail- 
ability — less wear and tear on rail and bridge struc- 
tures — lower operating costs — increased revenues. 


GENERAL MOTORS LEADS THE WAY 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION 
LA GRANGE, ILLINOIS, U.S.A. 
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AmericAN Hoist & Derrick CoMPANy. 
_The American Hoist & Derrick Company 
has moved its Chicago office from 208 W. 
Washington street to the Conway build- 
ing, 111 W. W oe street. 

L. C. Coase & Company.—H. Arnold 
Giles has been appointed manager of the 
general transportation division of L. C. 
Chase & Co., New York, succeeding Eldon 
R. Campbell, who has resigned. Mr. Giles 
has been with the company 21 years, being 
directly associated with its Velmo fabric 
division and, in later years, concentrating 
on the bus and aircraft division. ° 

€ 

MivALE Company.—Francis Bradley, 
formerly vice-president, has been elected 
president of the Midvale Company, Phila- 
delphia, Pa., to succeed Harry L. Frevert, 
who has been elected to the position of 
chairman of the board. George E. Smith, 
general superintendent of the company, was 
elected vice-president to succeed Mr. Brad- 
ley. Ralph Kelly, president of the Baldwin 
Locomotive Works, was elected a director 
of the Midvale Company, and Charles E. 
Brimley, Edward Hopkinson, Jr., and 
ames E. Gowen were elected to serve as 
an executive committee, with Mr. Frevert 
and Mr. Bradley members ex officio. 

¢ 

OxwELD RAILROAD SERVICE COMPANY.— 
Richard W. Torbert, assistant chief engi- 
neer of the Oxweld Railroad Service Com- 
pany, Chicago, has been appointed assistant 
to vice-president, engineer. Mr. Torbert 
will have active charge of service opera- 
tions in maintenance-of-way and structures 
work. He was born in Ocean City, N. J., 
ion December 1, 1902, and graduated in civil 
engineering from the University of Dela- 
ware in 1926. He entered railroad service 
in the engineering department of the Read- 
ing at Harrisburg, Pa., and was promoted 


R. W. Torbert 


9 the position of assistant supervisor of 
ck in November, 1926. He was ap- 
Poimted supervisor of track in April, 1934, 
Aa Continued as such at Philadelphia, Pa., 
id West Trenton, N. J., until December, 
S41, when he joined the Oxweld Railroad 


Petvice Company as assistant chief en- 
pineer, 


Y Mechanical Engineer 
1943 Fas 


JosepH T. Ryerson & Son, Inc. — 
Wayne D. Dukette, for the last seven years 
assistant sales manager of the Ryerson 
Chicago Steel Service plant, has been ap- 


Wayne D. Dukette 


pointed manager of the railroad sales de- 
partment of Joseph T. Ryerson and Son, 
Inc., Chicago. He succeeds J. P. Moses, 
who will continue in the railroad sales 
organization in an advisory capacity. 

* 


AMERICAN RoLttinc Mitt Company.— 
J. B. Tytus, vice-president in charge of 
operations of the American Rolling Mill 
Company, has been elected vice-president 
in charge of technical development and 
F. E. Vigor, who has been assistant direc- 
tor of the Steel division of the War Pro- 
duction Board has been elected vice-presi- 
dent in charge of manufacturing and 
mining operations. 

J. B. Tytus, who graduated from Yale in 
1897, started to work in the Armco sheet 
mills in 1904 as a doubler. He became su- 
perintendent of the Zanesville Armco plant 
in 1906, and superintendent of the Middle- 
town sheet mill department in 1909. He 
was appointed assistant general superin- 
tendent in 1918. During World War I, 
Mr. Tytus conducted a series of experi- 
ments on the continuous rolling of iron and 
steel sheets, and in 1922, he built a continu- 
ous sheet rolling mill in Ashland, Ky. He 
was elected vice-president in 1927. 

¢ 


OxoniItE CoMPANY; OxKoniTE-CALLEN- 
DER CABLE ComPpANY.—E. D. Youmans has 
been elected vice-president and _ technical 
director of the Okonite Company, Passaic, 
N. J. He has also been elected to the 
same position in the Okonite-Callender Ca- 
ble Co., Inc., of Paterson, N. J. The Oko- 
nite. Company has established a sales office 
at 904 Pere Marquette building, New Or- 
leans, La., in charge of W..D. Stroud, 
sales engineer. The territory of this new 
office includes Louisiana, Southern Mis- 
sissippi, and northwest Florida. 

E. D. Youmans, the new vice-president 
and director of Okonite and Okonite-Cal- 
lender, was formerly technical manager of 
the Okonite Company’s research laboratory. 
He will now have charge of co-ordinating 
the entire technical research of these two 
organizations, and also of Okonite’s Hazard 


Insulated Wire Works Division in Wilkes- 
Barre, Pa. Mr. Youmans started to work in 
the Okonite laboratories in 1913, at the 
same time securing his chemical education 
by attending evening classes at the Brook- 
lyn Polytechnic Institute. He was appoint- 
ed technical manager of Okonite in 1928 
and has taken an active part in the prepara- 
tion of standards and specifications in the 
National Electrical Manufacturers Associ- 
ation, the American Society for Testing 
Materials, and the American Standards As- 
sociation, having served as chairman of 
numerous committees in these organiza- 
tions. He also did considerable work on 
the wire and cable requirements of the 1940 
Edition of the National Electrical Code and 
is nOw co-operating with the War Produc- 
tion Board Rubber Director’s Office, the 
U. S. Navy, and the U. S. Army, in con- 
nection with the conservation of rubber. 


+ 


Puitco CorporatTion.—John Ballantyne, 
vice-president in charge of operations of 
the Philco Corporation, has been elected 
president of the company, succeeding 
James T. Buckley, who has been elected to 
the newly-created office of chairman of the 
company’s Executive Committee. M. W. 
Heinritz, general manager, has been ap- 
pointed vice-president in charge of the 
company’s Storage Battery division, and 
Charles F. Steinruck, Jr., assistant secre- 
tary was elected secretary, to succeed the 
late George E. Deming. 

e 


YOUNGSTOWN STEEL Door CoMPANY.— 
Carl E. Johansson, assistant to the en- 
gineer of car construction and mechanical 
assistant to the chief mechanical officer of 
the Chesapeake & Ohio, the New York 
Central and the Pere Marquette, has re-. 
signed to become assistant to the chief 
engineer of the Youngstown Steel Door 
Company. Mr. Johansson was born in 
Hoganas, Sweden, on November 23, 1896, 
and was educated at Malmo Technical Col- 


Carl E. Johansson 


lege, Malmo, Sweden. He began his busi- 
ness career in this country in 1928 with 
the Kuhlman Car Company. He subse- 
quently had additional engineering experi- 
ence with the White Motor Company, and 
in 1935 joined the Nickel Plate in the office 
of engineer of rolling stock. He served 
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with the Advisory Mechanical Committee 
for the Van Sweringen roads as drafts- 
man; in 1937 became chief draftsman, and 
in 1943 was appointed assistant to the en- 
gineer of car construction and mechanical 
assistant to the chief mechanical officer. 


¢ 


NATIONAL Battery Company. — Alfred 
Sedgwick has been elected vice-president 
and comptroller of the National Battery 


Alfred Sedgwick 


Company, St. Paul, Minn. Mr. Sedgwick 
joined the company in February, 1938. 
Prior to that time he was comptroller of 
the Waypoyset: Manufacturing Company of 
Pawtucket, R. I., for eight years. From 
1920 to 1930 he was working in various 
locations and capacities for Stone and 
Webster, Boston, Mass. 
+ 


R. K. LeBtonp Macuine Toot Co.— 
Bernard N. Brockman has been appointed 
vice-president and general sales manager 
of The R. K. LeBlond Machine Tool Com- 
pany, Cincinnati, Ohio. For the past cight 





B. N. Brockman 


years Mr. Brockman has been in charge 
of the company’s Chicago office. Prior to 
the opening of this office, he was for six- 
teen years with the Federal Machinery 
Sales Co., the LeBlond representative. 
During the previous five years he was in 
the manufacturing and inspection depart- 
ments at the Cincinnati plant. Donald 
Whitacre will succeed Mr. Brockman in 
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charge of the Chicago Office. Mr. Whit- 
acre has been with the LeBlond organiza- 
tion for seventeen years and in the Chi- 
cago Office since it was opened in 1935. 


4 


WitiiaMm Setters & Co., Inc.—William 
H. Harman has resigned as vice-president 
in charge of sales of the Baldwin Locomo- 
tive Works to become president of Wm. 
Sellers & Co., Philadelphia, Pa. In 1894 
Mr. Harman joined R. D. Wood & Co., 
remaining with that company until 1915, 
when he left the position as sales manager 
of the hydraulic machinery division to be- 
come president of the Southwark Foundry 
& Machine Co. In 1929 he became vice- 





William H. Harman 


president and general manager of the Bald- 
win - Southwark Corporation, coincident 
with the merging of the two companies, 
and in December, 1938, was elected also 
vice-president in charge of sales of the 
Baldwin Locomotive Works. Mr. Harman 
will continue as a member of the board of 
directors of the Baldwin Locomotive 
Works. 
* 


MacLean-Focc Lock Nut Company.— 
L. A. Rowe, special representative, and 
A. W. MacLean, Southern sales manager, 
of the MacLean-Fogg Lock Nut Com- 
pany, Chicago, have been elected vice- 
presidents; Ernest G. Doke, engineer, has 
been promoted to the position of assistant 
to president and Joseph J. Murphy has 
been appointed special representative. 





Army-Navy E Awards 


Baldwin Locomotive Works, Eddystone, 
Pa. April 16. 

Chicago Flexible Shaft Company, Chi- 
cago. April 22. 

Cincinnati Planer Company, Cincinnati, 
Ohio. April 29. 

Firth Sterling Steel Company, McKees- 
port, Pa. May 7. 

Lufkin Rule Company, Saginaw, Mich. 

Rockford Machine Tool Company, Rock- 
ford, Ill. April 28. 

Whiting Corporation, Harvey, Ill. April 


Worthington Pump & Machinery Corp., 
Wellsville, N. Y. March 12. 





(Turn to next left-hand page) 








L. A. Rowe attended the engineering 
school of Iowa State College, Ames, |, 
and later entered the employ of the Pacifi 
Electric at Los Angeles, Calif. Fron 
1916 to 1919 he was employed in the me. 

















L. A. Rowe 


chanical department of the Atchison, To 
peka & Santa Fe, and from 1919 to 199 
was with the Spring Packing Corpora 
tion. In 1934 he was appointed a special 
representative of the MacLean-Fogg Lock 
Nut Company. 

A. W. MacLean entered the railway sup- 
ply business with the Boss Nut Company, 
Chicago, in 1913. He became associated 
with the MacLean-Fogg organization i 





A. W. MacLean 


1928 and in 1932 was appointed Soutl 
western sales manager. In 1941 he became 
Southern sales manager. 

Ernest G. Doke was graduated from 
Purdue University in 1937 and immedi 
ately entered the railway supply business 
In 1940 he was appointed engineer of the 
MacLean-Fogg organization. 

Joseph J. Murphy was graduated from 
Dartmouth College in 1925 and spent sev 
eral years in the advertising aud the 
curities businesses. He entered the rail 
way supply business in 1940, selling asphalt 



















specialty products in the railway and ma 
rine fields. He entered the employ of i 
MacLean-Fogg Lock Nut Company ® 
April 1, 1943. 
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OW, when all railroad equipment is being sub- dust. Moving parts are thus kept working freely, air 

jected to intensive service in the effort to meet passages open, valves tight. Many railroads have there- 

urgent transportation requirements, Air Brakes are by eliminated faulty or erratic compressor operation, 

being given their share of hard usage Inherently stur- and materially extended service life. * This Filter can 

South: dy and reliable, they need be given only reasonable be readily applied to compressors now 1n service. For 

became care to preserve their functional integrity. * One im- such 1t will prove to be a low cost means to assure sat- 

sf = portant consideration 1s a means to assure that the isfactory performance over long operating periods. The 

sine compressor will breathe clean air—such as 1s provided higher degree of brake reliability thus maintained will 

ae by the modern inlet Filter This is very effective in materially aid in expediting the movement of vital 

. = precipitating heavy dirt particles and intercepting fine traffic » » » » » ” 
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Obituary 

Hersert G. Coox, railway supply rep- 
resentative at San Francisco, Calif., died 
on April 18 of a heart ailment. 

© 

F. O. Brazier, general manager of rail- 
way sales of the Murphy 
pany, died on May 1. 
of age. 


Varnish Com- 
He was 69 years 


* 
Avucust T. SEsBELIEN, secretary and 
treasurer of the Davenport-Besler Corpora- 
tion, Davenport, Ia., died on April 6. 


CLARENCE E. PostLETHWAITE, retired as- 
sistant vice-president of the Pressed Steel 
Car Company, Inc., at New York, died at 
his home in New Rochelle, N. Y., on April 
15 at the age of 77. Mr. Postlethwaite 
was born in Mount Union, Pa., and began 
his career as rodman for the Pennsylvania. 
Later he joined the Norfolk & Western 
and in 1897 he entered the employ of the 
Schoen Pressed Steel Company, the first 





General 


Dumont Love, superintendent of air 
brakes of the Florida East Coast, has been 
appointed general mechanical inspector, 
with headquarters at St. Augustine, Fla. 


NicHotas McLEAN TRAPNELL, assistant 
superintendent motive power of the Chesa- 
peake & Ohio, has been appointed super- 
intendent motive power, with headquarters 
as before at Richmond, Va. Mr. Trapnell, 
who was born on December 30, 1900, at 
Elizabeth, N. J., was graduated from 
Stevens Preparatory school, Hoboken, N. 
J., and studied mechanical engineering at 





Nicholas McLean Trapnell 


the Stevens Institute of Technology. He 
entered railway service as a locomotive 
fireman on the New York division of the 
Pennsylvania during the summer vacation 
of 1916, and was employed by the same 
road in a like capacity during his summer 
vacation periods of 1917 and 1918. In 
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manufacturers of fabricated steel freight 
cars. This firm was merged with the 
Pressed Steel Car Company in 1898 and in 





Clarence E. Postlethwaite 


Personal Mention 


July, 1919, he became a machinist helper 
of the Coal & Coke (now Baltimore & 
Ohio) at Gassaway, W. Va., and in Feb- 
ruary, 1921, joined the staff of the Barber 
Steamship Company as a marine engineer. 
In April, 1922, he was appointed machinist, 
Meadow shops, New York division of the 
Pennsylvania, and in September, 1924, 
entered the employ of the Weston Electrical 
Instrument Company as draftsman at New- 
ark, N. J. He became mechanical en- 
gineer of the latter firm in 1926. In 
December, 1928, Mr. Trapnell was ap- 
pointed assistant engineer, operating de- 
partment, of the Chesapeake & Ohio, at 
Richmond, and special engineer on the staff 
of the vice-president and general manager 
in April, 1933. He was appointed mechani- 
cal engineer in August, 1936, in June, 1938, 
assistant to superintendent motive power, 
and in October, 1938, assistant superinten- 
dent motive power. 


Ciype B. Hitcu, superintendent of mo- 
tive power of the Chesapeake & Ohio at 
Richmond, Va., has been appointed chief 
mechanical officer of the C. & O., succeed- 
ing D. S. Ellis, who has resigned as chief 
mechanical officer of the C. & O., the Pere 
Marquette, and the New York, Chicago & 
St. Louis. Mr. Hitch was born on No- 
vember 19, 1881, at Terre Haute, Ind. 
After receiving a high school education he 
entered railway service as a machinist ap- 
prentice on the Vandalia (now part of the 
Pennsylvania) at Terre Haute, completing 
his apprenticeship in 1900. He later served 
as a machinist on the Pere Marquette, the 
Louisville & Nashville, the Iron Mountain 
(now part of Missouri Pacific), the South- 
ern and the Chicago & Eastern Illinois. 
Mr. Hitch entered the service of the Ches- 
apeake & Ohio in 1902 as a machinist at 
Lexington, Ky. In 1909 he was appointed 
general foreman at Lexington, ‘being trans- 
ferred to.the Covington shops at Coving- 


1915 Mr. Postlethwaite became general 
sales manager of the latter company. He 
was appointed assistant vice-president jn 
1929 and the following year retired from 
active service. 


+ 


Frep S. DENISON, engineering execu- 
tive of the Minneapolis-Honeywell Regu- 
lator Company, died on April 18 at Min- 
neapolis, Minn. He was 56 years of age. 
Born in Green Leaf, Kan., Mr. Denison 
joined the Minneapolis-Honeywell organi- 
zation in 1908 and soon became the first 
member of the engineering department of 
the company. He left his position as chief 
engineer to act in a consulting engineering 
capacity for the sales and engineering de- 
partments, and was recently engaged in 
the active superintendence of the Lake 
Street ordnance plant. In 1940, Mr. Deni- 
son was the winner of the National Asso- 
ciation of Manufacturers’ Pioneer award, 
given in recognition of his contributions to 
industry, science and invention. 





ton, Ky., in 1910 and to the Hinton (W. 
Va.) shops in 1913. In 1920, Mr. Hitch 
became master mechanic at Clifton Forge, 
Va., and was transferred to the Cincinnati 
and Northern divisions in 1923, and to 
Russell, Ky., with jurisdiction over the 





Clyde B. Hitch 


Cincinnati, Northern and Russell divisions 
in 1930. Later in 1930, he was appointed 
general master mechanic at Huntington, 
W. Va. In 1934 he. became assistant st- 
verintendent of motive power at Hunting: 
ton, and in Octopver, lyo8, superintendent 
of motive power at Richmond. 


Tuomas C. Suortt, superintendent 0 
motive power of the New York, Chicago & 
St. Louis at Cleveland, Ohio, has been a? 
pointed chief mechanical officer of the N. 
Y. C. & St. L., succeeding D. S. Ellis 
who has resigned as chief mechanical officer 
of the C. & O., the Pere Marquette, and 
the N: Y. C. & St. L. Mr. Shortt wa 
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born at Crewe, Va., on December 9, 1888, 


and entered railway service as an appren- 
tice of the Norfolk & Western at Crewe. 
He served in various capacities on the At- 
lantic Coast Line, the Norfolk & Southern 
and the Norfolk & Western until 1914 
when he was appointed enginehouse fore-. 





Thomas C. Shortt 


man of the Seaboard. One year later Mr. 
Shortt returned to the N. & W. as assist- 
ant foreman at Petersburg, Va., and in 
1923 became a machinist of the Chesapeake 
& Ohio, subsequently serving as foreman, 
chief inspector and supervisor of reclama- 
tion. In July, 1933, he was appointed as- 
sistant to the superintendent of motive 
power of the Nickel Plate at Cleveland, 
Ohio, and in June, 1942, superintendent of 
motive power at Cleveland. 


RicHArp J. WILLIAMS, superintendent of 
motive power of the Pere Marquette at 
Detroit, Mich., has been appointed chief 
mechanical officer of the Pere Marquette, 
succeeding D. S. Ellis, who has resigned 
as chief mechanical officer of the Chesa- 
peake & Ohio, the Pere Marquette, and 
the New York, Chicago & St. Louis. Mr. 
Williams was born at Indianapolis, Ind., 





Richard J. Williams 


m 1880, and graduated from Purdue in 
1905. He entered railway service in 1899 
a a helper in the engineering corps of the 
“oria & Eastern (now part of the New 

* York Central system), and in 1905 joined 
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the mechanical division of Isthmus Canal. 





Commission at Panama. One year later 
Mr. Williams became a special apprentice 
of the Cleveland, Cincinnati, Chicago & 
St. Louis (now part of the New York 
Central system), subsequently becoming 
shop superintendent. In 1916 he was ap- 
pointed assistant superintendent of motive 
power of the Missouri-Kansas-Texas and 
in 1917 superintendent of motive power of 
the Pere Marquette at Detroit. 


L. D. RicHaArps, superintendent of shops 
of the Chicago, Rock Island & Pacific, has 
been appointed assistant general superin- 
tendent of motive power, with headquarters 
as before at Silvis, Ill. 


Master Mechanics and 
Road Foremen 


H. D. Eppy, master mechanic of the 
Atchison, Topeka & Santa Fe at Winslow, 
Ariz., has been transferred to the position 
of master mechanic at Needles, Calif. 


A. H. JoHNsTONE, who has been ap- 
pointed master mechanic of the Rio Grande 
division of the Southern Pacific at El Paso, 
Tex., as announced in the May issue, was 
born on November 11, 1894, at Marysville, 
Mo. He attended high school at Portland, 





A. H. Johnstone 


Ore., and the Oregon Agricultural College 
for one year. On April 1, 1911, he became 
a machinist apprentice in the employ of the 
Atchison, Topeka & Santa Fe at San Ber- 
nardino, Calif. On July 4, 1911, he entered 
the service of the Southern Pacific as a 
machinist at Bakersfield, Calif. He was 
with the U. S. Navy on submarine duty 
from April 15, 1917, to November 29, 1919. 
In 1920 he was appointed enginehouse fore- 
man of the Southern Pacific at Bakersfield ; 
in 1941, became general foreman at Bakers- 
field; in October, 1942, was appointed as- 
sistant master mechanic at Oakland, Calif., 
and-on April 1, 1943, was transferred to 
the position of master mechanic at El Paso. 


M. F. Smiru, master mechanic of the 
Atchison, Topeka & Santa Fe at Needles, 
Calif., has been transferred to the position 
of master mechanic at Fresno, Calif. 


J. C. Hanssen, assistant master me- 
chanic of the Southern Pacific at Rose- 
ville, Cal., has been appointed master me- 
chanic, with headquarters at Sparks, Nev. 
Mr. Hanssen will have jurisdiction over 
that part of the Salt Lake division west of 
Carlin, Nev. 





H. V. Git, master méchanic of the 
Atchison, Topeka & Santa Fe at Chicago, 
has been transferred to the position of 
master mechanic at Winslow, Ariz. 


H. L. Price, master mechanic of the 
Atchison, Topeka & Santa Fe at Chanute, 
Kan., has been transferred to the position 
of master mechanic at Chicago. 


Wu. A. Bircu, division foreman of 
the Atchison, Topeka & Santa Fe at Bars- 
tow, Cal., has been appointed master me- 
chanic, with headquarters at Chanute, Kan. 


Car Department 


H. A. Ryan, general car foreman of the 
Delaware, Lackawanna & Western at Buf- 
falo, N. Y., has been appointed general car 


inspector, with headquarters at Scranton, 
Pa. 


Reep Haac, supervisor car inspection 
and maintenance of the Delaware, Lacka- 
wanna & Western at Scranton, Pa., has 
been appointed general car foreman at Buf- 
falo, N. Y., with jurisdiction over the 
Buffalo division. 


T. H. Hoiien has been appointed gen- 
eral car foreman of the Baltimore & Ohio, 
with jurisdiction over the Monongah and 
Wheeling divisions and headquarters at 
Benwood, W. Va. 


Louis PINGTELL, car inspector, Pitts- 
burgh Division, of the Pennsylvania, has 
beén promoted to the position of gang fore- 
man, Conemaugh car shop. 


Shop and Enginehouse 


M. J. O’Lzary, boiler inspector, Mingo 
Junction, of the Pennsylvania, has been 
promoted to the position of gang foreman, 
boiler shop, Mingo Junction. 


H. G. Nose, gang foreman, Mingo 
Junction, of the Pennsylvania, has been 
promoted to the position of boiler foreman, 
Eastern Ohio and Lake Divisions. 


Roy W. Harter, process supervisor of 
the Chicago, Rock Island & Pacific, has 
been appointed superintendent of shops at 
Silvis, Ill. 


Purchasing and Stores 


A. E. Jounson, fuel agent of Chicago, 
Milwaukee, St. Paul & Pacific, has been 
promoted to assistant to the chief purchas- 
ing agent, with headquarters as before at 
Chicago. 


N. C. JouHNson, assistant purchasing 
agent of the Nashville, Chattanooga & St. 
Louis, has been appointed purchasing 
agent, with headquarters as before at Nash- 
ville, Tenn. 


Obituary 


GeorceE CLInTon CuHristy, general su- 
perintendent of equipment of the Illinois 
Central who retired on December 1, 1941, 
died at Chicago on March 18. A photo- 
graph of Mr. Christy and a sketch of his 
career appeared on page 42 of the January, 
1942, issue of the Railway Mechanical En- 
gineer, at the time of his retirement. 
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Locomotive 
Characteristics 


Weight on Drivers 440,000 Lb. 
Weight of Engine 644,000 Lb. 
Cylinders (Four) 23 x 32 Ins. 
Diameter of Drivers 70 Ins. 
Boiler Pressure 260 Lb. 
Tractive Power 106,900 Lb. 
Tender Capacity—Fuel 27 Tons 


Tender Capacity — Water 
25,000 Gals. 
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VAST increase in war traffic necessitated enlarging the facilities of the Jacksonville 
Terminal Company's passenger yard and to cope with it a new system of power supply 

was installed for charging car batteries. A feature of the new layout includes Anderson Plugs 
and Receptacles which are used exclusively on the fourteen charging sets and numerous con- 


nections. This assures trouble free service, for all Anderson equipment is made to stand up 
under the stress of abnormal conditions. 


Anderson Plugs and Receptacles are designed and employed advantageously in the following 
railroad work, Air Conditioning, Battery Charging, Marker Lights, Yard Receptacles, Platform 
Receptacles, Portable Tools, Telephones, Switchboards, Welding, Cable Connectors, Couplers, 
Watertight Plugs and Receptacles, Turntables and Industrial Trucks. 


289-305 A Street, Boston, Mass. 


CHICAGO PHILADELPHIA 
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No. 11 in a series of tips on “Keeping ’em Turning” 
by Arthur Edwards — 41 years at LeBlond. portatic 


iprary 


~ 


“A straight line is the shortest distance between two poinj 
That's the way your lathe spindles should run to tum oy 
good job — in a straight line. Centers can get out of whe 
even the best of them, under continued hard use. We cal 
“run-out” when the headstock center rotates out of line, >. ' 


“Run-out” shows up easily if you use a dial type indic; 
measuring in thousandths of an inch. Here’s how to det 
and correct it. 


Mount the dial indicator on the tool post with the point 
against the angle of the lathe center. Fluctuation of the 
needle when the spindle is turning indicates “run-out”. 
Three things may be responsible. 


1— Most likely to be the fault is the 
presence of dirt or chips in the taper 
hole between spindle and center bushing 
or between center bushing and the center 
itself. Remove the center and center 
bushing and clean the taper holes in the 
spindle and center bushing and the out- 


side of both center bushing and center. 


2—A second source of trouble may be 
a burr or scratch on the surface of the 
spindle taper hole or the center bushing. 
Since the center bushing is hardened, 
the burr is most likely to be in the 
spindle hole. In this case, remove the 
high spot with a scraper or use a Morse 


taper reamer of appropriate size. 


Largest Manufacturer 


3—Third cause of “run-out” is inaccul® 
of the center point itself. Soft cen 
can be trued up by setting the compo” 
rest at 30 degrees with the axis of 
lathe and taking a skim cut with a sm 
tool. Hard centers require grinding. U 
a tool post grinder or a LeBlond grind 
attachment, mounted at 30 degreé ang 


of a Complete Li 





